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In the eastern sugar market there has been no change in 
prices, yet there is every prospect of a trade war between 
the beet sugar interests and cane sugar. The Cuban crop has 
probably all been taken by the American refineries, and with 
the American and Hawaiian beet and cane crops added, the 
demand for European beet sugar must rapidly decrease. There 
has been no change in the wholesale price of sugar up to lat· 
est advices. 
A great" freeze occurred in Louisiana in December, which 
was very unfavorable to that portion of the cane crop left in 
the fields, and especially to the standing Cane. The usual 
plan of protection for sugar cane has been to windrow the 
cane after the bud has been killed, and the freeze of N ovem-
ber 18 was so slight that in many <:elses the bud was not killed, 
and much of snch cane was left standing until the present 
time. This cane has met the brunt of the freezing weather, 
and will necessarily suffer very much where the harvest iii! 
prolonged many days.-La. Planter. 
'1'he Oceanic Steamship Company, of San Francisco, has 
entered into a contract with the local government for the con-
struction of a wharf at Papeete. The government is to pay, 
upon completion of the wharf, the sum of $4,246. The Oceanic 
Steamship Company is to have the exclusive right to the 
wharf at all times, free of charge, for four years. 
If the ["eport regarding the release of Miss Stone by the Bul-
garians is confirmed, it will afford her a grand opportunity 
to repay those who have advanced the ransom of $60,000, by 
preparing and publishing a book, detailing her adventures and 
!:mtl"erings while a captive. If such a narrative can be pre-
pared, well gotten up and well illustrated, and sold at a mod-
erate popular price, the book would find a sale of a. million 
copies-sutlicient to repay whatever has been raised for her 
release. " 
Referring to President Roosevelt's message to Congress, an 
exchange says: It was a fine literary production, captivating 
through its simplicity of statement, and hence there was force 
in every paragl·aph. No finer tribute to the late President 
McKinley has yet been penned. And then the message was 
so dominantly American. Every subject brought to the atten-
tion of COI1~l'PSS was so pllt as to make it appear essential to 
the welfare of the Nation. It was a fine paper and cannot 
fail to strengthen confidence in the Prcsidcnt. 
A large tl'ansadion has lately been consummated in con-
nection with one of the lm·~est and best equipped sugar prop-
prties in the Island of Cuba, through whieh this property 
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passes into the hands of the Gramercy Sugar Refinery in 
I~ouisiana. This is the Constancia plantation, and there are 
some sixty-five thousand acres of land involved in the pur-
chase, together with a magnificent sugar house, and it is an-
ticipated that fully 200,000 tons of cane will be worked up by 
them this year. 
Congress having adjourned until January 6th, the question 
of the duty on Cuban sugars remained in abeyance. The be-
lief is, however, spreading that some reduction will be made; 
as to the amount of the reduction or when it will go into effect 
it is still impossible to say_ 'Whateyer reduction is made in 
the duties on Cuban sugars will be exclusively for the benefit 
of the Cuban planters, and will not be shared by the American 
refiners until the Cuban production reaches such proportions 
that sugars paying higher rates of duty will not be required 
in this market.-Exchange Paper. 
Very strong efforts are being made on the part of the Pres-
ident and some of the leading senators in vVashington to 
secure the admission of the Cuban sugar crop at a reduced 
llominal duty, giving it practically a free entry. These efforts 
will result probably in the adoption of a reciprocity treaty 
admitting Cuban raw sugar under a nominal duty, in consider· 
ation of free entry of American merchandise into that island. 
The fear is entel'iained that, under this treaty, free trade be-
tween the two nations will be practically established, and as 
a result Cuba will find an almost free outlet for her large 
sugar crop, which before the war amounted to two millions 
of tons, and which may easily be augmented to three 01' four 
million tons annually. The effect of such legislation would 
Hlll'el.y be to crush out all domestic beet sugar manufacture, 
and possibly all cane sugar manufacture in the United States 
proPCI'. Very powerful influences are being brought by 
P,\I·t ips in the United States to secure this measure, but with 
what r('sult remains to be seen. 
The following are the officers and trustees of the Hawaiian 
Sugar Planters' Association for the current year: 
PreEident. . . . . . . . . . . . . . .. . ........ W. G. Irwin 
Vice-Pre"ident ..... _ .. _ ......... H. A. Isenberg 
Secretary and Treasurer.. ..... . .... 'V. O. Smith 
Auditor ................. _ .... Geo. H. Robert~on 
Trustees-W. G. Irwin, H. G. Isenberg, W. O. Smith, G. H. 
Robertson, J. B. Atherton, H. P. Baldwin, F. A. Schaefer, F. M. 
Swanzy, B. F. Dillingham. 
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ORYS'rALIZATION IN MOTION. 
At Oahu Plantation. 
(Continued from last Number, Dec., 1901.) 
I will point out the advantages and why this pan was built 
this way. 
The large diameter, 14 ft. 3 in., in comparison to its total 
height of 16 ft. 9 in., strikes one right away. It is of no use 
to build a pan high to give it a large capacity, the higher a 
liquid stands above the heating body which makes it boil, the 
more difficult it is for the steam bubbles to form and to rise 
through the liquid; that this is the case with low purity 
masse-cuites, is hardly necessary to say. For those who want 
to study on this subject I can refer them to "Del' Dampf in 
del' Zuckerfabrik," by Dr. Karl Stammer. It is no improve-
ment to distribute the steam coils nearly even through a nar-
l'OW high vacuum pan; as the higher situated coils will nat-
u ?ally deliver the heat easier than the lower ones, the upper 
II trt of the mass will boil whilst the lower one is consistent. 
'ihe writer knows that if every coil is provided with in and 
outlet valves, the steam pressure can be regulated in every 
one of them; he knows further that if he can do this with 
four or fiye moves 01' touches of his hand, he can pay more 
attention to the pl'oper boiling pI'ocess than if he has to do 
the same manipulations on a good many yalves distributed 
out of handy reach. 'fhe poorman's nerves would soon be 
overstrained if he wants to do justice to himself and to his 
work. 
The heating body in the O. S. CO.'s big pan is divided into 
three sl~dioll,", one in the conical and two in the cylindl'ieal 
-pari" of tllt' pan. Ever.y one of these sections is fed either 
with live 01' exhaust steam and regulated with one valve 
only. Each one of them has one outlet for the condensed 
water which is sepm'ated again in one steam trap for each 
s(~('Tion, which water runs of! freely to the hot well. The coils 
are all made of copper and built in horizontal rows above 
each other; those of the two upper sections have 2 in. diam-
del' and stand 6 inches apart, measured horizontally from 
c!'nter to center and 2~; inches measured in vertical direction, 
thus leaving a 4-il1ch -space between the coils for the masse-
cnite to move Yertically; there is only ~·-inch opening between 
these coils measured vertically. The conical section of the 
heating body is built in another shape, the masse-cuite cir-
culating differently in this part of the pan. The coils have 
here 2~ inches diameter, stand 6 inches distance apart like 
the upper coils, but measure 3 13-16 from center to center in 
a verti9al direction, leaving an opening between them of 
1 5-16 inches, so as to allow the masse-cuite to move mort~ 
freely towards the ('cnter when the strike comes do;'vn. For 
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the same reason the outside coils stand 8-10 inches from the 
walls in the conical and 4~ inches in the cylindrical part of 
the pan. The coils are each from 23 to 30 feet long and have 
an inclination on that length of 1 3-16 inches, which allows 
tbe condensed water to run off freely; furthermore, they are 
wdl inter-connected and supported so that they cannot sag. 
The outlet opening for the masse-cuite is 3 ft. 1 in. in 
diameter and the highest coil 9 ft. 6 in. from the bottom of 
the pan. Our 25 ton pan is constructed differently but on the 
same! principle. The heating body is built as low as possible. 
'The top coil measures 5 ft. 8 in. from the bottom of the pan, 
the cone is 4 ft. 2 in. high and the cylindrical part 11 ft. 2 in. 
by a diameter of !) ft. 6 in. The heating surface is 750 sq. ft. 
in the small pan and 1,500 sq. ft. in the large one . 
. The masse-cuite drops on a chute which conveys it to the 
(:rysta 11 iz€l's. 
A sl·rike should never be made larger than one crystallizer 
can hold. Mixing of different masse-cuites should never he 
done, false grain is sure to form when the first part has been 
~ooled considerably before the rest is mixed with it. 'rile 
erystallizer should be heated beforehand to the same temper-
uturr. al> the masse-cuite which it is going to receive, to pre~ 
vent :my false grain forming when the masse-cuite comes in 
contact with the walls of the crystallizer. 
TIl(~ success we had in our mill was mainly due to the per-
fect construction of our vacuum pans. The hulk of the work 
has been done in them and only a small, but the most diffi-
C1IH, amount remained for the crYHtallizers to do. 
'rhe mixing of the first masse-cuite in the pan with mo· 
1.1SSPf:; of a lower purity is done to keep the masi'! in a lillUid 
f.n'm and to enable the sugar to crystallize out as much as 
possible in the iiI-st formed grain. If these molasses contain 
cI';ystaJlizable sugar, a part of this will grow on the alrpady 
exiding crystals and can be obtained together with tlH'sl'. 
The masse-cuite when leaving the pan should be liquid 
enough to allow a regular stirring up by the mixing .appar-
aTus. After cooling down, the masse-cuite should centrifugal 
easily. 
The quantities of molasses to be drawn into the pan depend 
mainly upon the viscosity of the mixed masse-cuite and have 
to be determined practically by every sugar manufactul'(:! 
for himself. Our syrups are concentrated to about 61.0 0 
Brix. The molasses to be mixed with the first masse-cuite are 
diluted to 65 0 Brix. and heated up to about 1550 Fahr. A 
small amount of caustic soda is added to the molasses before 
diluting these, so as to have it properly mixed. The soda 
takes the place of the lime in different organic salts, making 
the lime free and relieving the viscosity of the molasses to a 
certain extent. So much molasses are drawn in the pan that 
the mixtUl'e has about 70% purity. This is a figure we kept 
up for a good length of time during last season. If the vis-
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cosity of the juices, which entirely depends on the quality of 
the cane, allows us to take more molasses in. the pan and 
lower the purity more, we do so. For two months last season 
and only one month of this season, we bl~ought the purity of 
our first molasses down as low as 42-44%; during the season 
in general, we brought it down to 52-54%,. The work at the 
centrifugals, the quality of the sugar, settles the work at the 
vacuum pans. No rules can be laid down. Experience makes 
the master, as is the case with everything. 
Experiments of Claassen with sugar containing solutions 
showed that the viscosity of supersaturated masse-cuites in-
creased rapidly after cooling and that the conditions for the 
crystallization of the sugar became much more unfavorable 
on account of that viscosity. This showed that by boiling to 
a lesser concentration, he obtained more sugar of better qual-
ity under equal conditions of purity. The size of the grain 
has also a great influence upon the quantity of sugar ob-
tained. Crystals of medium size give the best results. If 
they are boiled large, there is more space between them and 
the sugar molecules have opportunity to form new grain, 
which will run off with the molasses during centrifugaling. 
'When the number and capacity of the crystallizers is large 
enough, it is better to drop the strike at a higher tempera-
ture and less concentrated, because a more regular cooling 
takes place and a better crystal will be obtained; a part of 
the work of the vacuum pan is relieved by the crystallizers in 
this case. Still, the most part of the work is done in the 
vacuum pans. When the masse-cuite falls in the crystallizer, 
the molasses between the crystals have already such a low 
purity and are so tough that the sugar it still contains in 
solution will crystallize very slowly. It is crystallization in 
motion and a proper way of cooling, which can improve the 
rapid extraction of this sugar; the more viscous the molasses 
are, the slower the sugar will crystallize out. The larger. 
the crystallizing plant is, the more time the masse-cuite has 
to cool down and the better results will be obtained. We cool 
our first masse-cuite only six hours because the crystallizing 
. capacity we can use for this purpose is only 45% of the total. 
We expect to build a proper conveyor which will enable us to 
use all our crystallizers for making one grade of sugar. "Ve 
will only be able to work this style when the juices have a 
low purity. We will have to bring the purity of the masse-
cuite, when leaving the pan, down to ()7~. If the mixture is 
higher than 67%, I do not expect the end molasses to reach 
40,%, which percentage we have taken as a limit. 
Our boiling capacity does not allow us to take more than 
45,% of molasses in the pan when the mill operates at its fnll 
capacity, and as the molasses we take into the pan will have 
43% purity, that of our syrup will not exceed 8().6~. If the 
purity is higher, we will have to adopt another method, which 
will be as follows: 
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Masse-cuite boiled from syrup only, having a purity of 
86.6-95%, gives, when centrifugaled warm, molasses from 70-
80%, which molasses can easily be granulated in the pan and 
treated as described above. 
The first season we operated our crystallizers in this style 
and we were quite successful. The connection between the 
small vacuum pan and crystallizers consists of a 6-inch pipe, 
which is a good conveyor for molasses boiled to string-proof 
but not for regular masse-cuite. It often cost us a good deal 
of trouble to get the stiff masse-cuite into the crystallizers 
through this pipe. The sugar was of good grain and polarized 
93 0 • This is the average polarization of our first product at 
present when not washed. We use a splendid washing ap-
paratus which dissolves practically the smallest amount of 
sugar in the centrifugals. Comparative tests taken between 
the molasses separated in the laboratory from the masse-cuite 
before drying and the trickles running from the centrifugals 
showed an increase of averaging only 1i% in purity, ne\-er 
more than 2%. The decrease in purity of the molasses be-
tween the crystals in the first masse-cuite in the crystallizers 
was no more than 4 degrees in 6 hours but the sugar that 
el';vstallized out was grained well because it was in form 
of first product; if the masse-cuite had been dried right away 
this amount would have been lost in the molasses; if. the 
masse-cuite had been cooled at rest, the sugar crystallizing 
out would have grained by itself, formed small crystals, and 
would have gone the same way. This is particularly the ad-
vantage of crystallization in motion, that, while cooling, the 
sugar that is bound to crystallize out grows on the already 
existing grains. Here are a few figures taken from the 
manual of Prinsen Geerligs on the manufacturing of cane 
sugar in Java. 
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1
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1
23.37428G G1.6251. 51i16.40 
At rest .................. 78.9 8.991.16,7.76
1
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1
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158.8113.79 
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In this synopsis, the figures for molasses do not concern 
the molasses obtained from the centrifugals but those present 
between the crystals in the cooled down masse·cuite. By 
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comparing the analysis-figures of this molasses and of the 
masse-cuite, the figures are determined which represent the 
quantity of crystallized sugar, the figures for the amount of 
crystals obtained in the centrifugals are determined in the 
same way . 
. The quantities of sugar crystallized out are not very dif-
ferent, also the chemical analysis of masse-cuite and molasses 
did not show great differences, but the quantities of sugar 
lost through the centrifugal gauze show other figures. From 
the sugar crystallized out in motion, all the crystals were ob-
tained, while in the other cases where the crystallization took 
place at rest, no less than 13-20% was lost in the centrifugals, 
because that sugar crystallized out by itself and formed such 
small grains that it went through the centrifugal lining to-
gether with the molasses. The point is to make the sugar 
crystallize out in an obtainable size. See last column in above 
table. 
Our surplus first molasses with a purity of 45-52 was boiled 
at string-proof, run into one of the 12 crystallizers used for 
our seconds, and dried after cooling for 8-9 days. The purity 
went down to 35-42,% and the sugar obtained polarized 85°. 
It amounted to 4.8% of the totnl quantity of sugar produced 
and was remelted. 
The introduction of crystallization in motion also requires 
an increased capacity of the centrifugal station. 
1st. A larger quantity of masse-cuite, proportionate to the 
amount of molasses drawn in the pan has to be dried. 
2nd. The centrifugaling of these mixed boilings takes more 
time on account of the high degree of viscosity of the non-
sugar composing parts ur the masse-cuite. 
Another important question is the keeping quality of the 
sugar obtained with this process. 
This subject, "The decrease of polarization of sugar in 
transit," has been treated at last year's meeting of the Javall 
sugar planters and it is from the report of that meeting that 
I give the following lines: 
Several chemists have made thorough experiments and 
come to different results. Everyone of them stated that 
moisture was required and that the real cause of the decrease 
was-
A. The influence of the moisture itself. (Serrurier.) 
B. An acid. (Winter.) 
C. The influence of micro-organisms. (Maxwell, Shorey.) 
That water alone should have such a fatal effect is not evi-
dent, because it has been proved that sterilized sugar solu-
tions can be kept for years without deteriorating; when dilut-
ed solutions keep well, provided they do not contain micro-
organisms, how much greater is not the chance for sugar that 
is a little moist to keep its quality. 
Again, acidity alone does not need to be the sole cause. 
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Prinsen Geerligs observed that a lot of white, refined cane 
sugar from Hongkong, packed in mats and kept in a moist 
warehouse, lost about 5% in polarization within 4 months' 
time. The moisture was 2.25% and the amount of glucose, 
which originally must have been very small, was 2.35%; still, 
the sugar was of a neutral reaction. Neither acid, nor ashes 
components, nor derivates of glucose could have caused the 
inversion. 
So as to find out experimentally if watel' alone, or with 
the aid of acids 01' micro-organisms, induced the rapid de-
crease in quality of sugar, Prinsen Geel'ligs and others made 
several tests; tbe descriptions of these are not at all in place 
here,. I will simply repeat the conclusions they came to. 
Prinsen Geerligs found that dry sugar remains good in 
storag'e even if it contains germs, but that sugar not steril-
ized inverts very soon when moist and does not become add 
in the beginning of the inversion. Sugar in which the 
lllicl'obes ~U'e killed as much as technically possible decreases 
too in quality but much less than sugar which contains more 
germs. Alcalinity of the wet sugar is not at all a sufficient 
preventative against inversion. As long as the re-action is 
strong, alcaline (0.2% soda) invel'sion proceeds slowly, out if 
the a1ealinity is neutralized, be it by acids which are separated 
eitber by moulds 01' originated from glucose, then tbere is no 
more difference (apparently) between the alcaline and the 
neutral sugar. 
Although the test is not decisive because t4e sugar could 
not be obtained perfectly free of germs, the result shows that 
inversion in storage is caused by microbes, made possible by 
the presence of moisture. Mr. Sax remarked that sugar lost· 
decidedly in keeping quality since crystallization in motion 
was introduced in sugar manufacturing. 
Dried muscovado of 97° polarization obtained from mo-
lasses with low pmity (35%) lost in transit 2 degrees and 
more. This rapid loss can not be caused by microbes for the 
following reason: 
Sugar when leaving the dryer (Hersey 01' Cook's apparatus) 
is practicallv stel'ile as Mr. Prinsen Geerligs stated. When 
a similarly ~h'ied sugar, obtained from a very poor molasses 
polarizes about 97°, that sugar will surely not contain in a 
dry state :my more water than another one made of a high 
pn~'ity molasses because the ashes and non-sngar components 
of the first one are more. For the development of microbes, 
the necessary moisture lacks in such dry sugars, besides tIle 
• attraction of moisture is excluded during the packing. ]1.11'. 
Sax concludes that in similar cases where a rapid decrease 
takes place in the beginning other agentia than microbes 
must be present and he believes these to be the salts and 
organic non-sugars which the sugar will contain in larger 
quantities when treated with poor molasses. 
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Not only the larger quantities of salts but also the quality 
of them can be of influence and because they are present in a 
concentrated form, they can cause inversion. When the 
crystals are small, which will evidently be the case when 
juices are bad and the molasses poor, the sugar will be easier 
affected by the causes which do destroy it. Microbes were 
present in sugar just as well in former years as Is now the 
case. The conclusions of these gentlemen were "the most val-
uable in my opinion and I think that if the sugar is made 
sterile and washed in the centrifugals as well and advantage-
ously as practically possible, it will stand the journey to San 
Francisco or New York better. 
As it is easily comprehended that a sug'ar mill with crys-
tallization in' motion, necessitates larger and improved boil-
ing capacity over a modus operandi of the present general 
way of sugar making, my personal experience here as well as 
in Europe, proves that crystallization in motion is as far 
superior to the last, as this is to the ancient open kettle way. 
We reduce inversion during the manufacturing process, save 
labor and change our raw products in a shorter time into 
cash, j. e., save time and "time is money." 
P. A. G. MEsscHAERT, 
Chemist, Oahu Sugar Co. 
----:0:----
A team of mules walking at the rate of two miles per hour 
in sandy land will cultivate with a disc cultivator 16 acres in 
a day of 11 hours. In eight days they have gotten over 128 
acres. To complete the cultivation of 128 acres in the same 
time according to subdivision (a), four teams in all are re-
quired, thus making an average of 32 acres to the team .. This 
would be the case the whole season through if we continued 
working the corn crop, but by dispem,ing with this crop one-
third of the acreage ise set aside; by this means the acreage 
is reduced to a fraction over 21 acres per team. 
The Division of Entomology of Washington has of late 
given a short notice relating to an insect attacking sugar-beet 
leaves found in New Mexico. Its pl'esence was 'not noticed 
until the year 1897. "Afew of the beetles locally known as 
the 'French bug' were found on the date given by digging in 
the earth by the side of a beet to the depth of about six inches. 
Neither eggs nor larvae were to be found at this time * * * 
the beetles lay their eggs on the underside of a leaf, that they 
hatch in about six days, and that the young larvae commence 
feeding at once and continue for nine or ten days, when they 
dig their way into the ground, and, a few days later come 
forth as beetles. It appears that the beetle in question is 
what is known as maritime species occurring near the sea 
shore and in saline localities. It is known from Massachu-
setts to Florida.-Sugar Beet. 
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REPourr ON MANUFACTURE. 
GEN'fLEMEN:-Your committee on sugar manufacture sub-
mits the following report. 
In modern factories nine-roller mills provided with Krajew-
sky crushers or othel' equally efficient apparatus for prepar-
ing the cane, are now being adopted. 
It is well known that ditIerent varieties of cane vary in mill-
ing qualities, some parting with their juices more readily than 
others and there is often a great difference in the fiber and 
sugar content from fields-espeeially if the land is rolling-
where the same variety of cane is grown. 
It is usually considered that with mills as describcd, a good 
extraction approximates 93i0 of the total sugar in the canc. 
For the purpose of comparing the influence of the fiber and 
sucrose content of the can8 on thc extraction, and assuming 
that the analysis of the bagasse, in all cases, is as follows,-
Sucrose 5,1" fiber 46f/, the following 1able has been prepared: 
Sucrose 'in Cane. Fiber in Cane. 
10i6 11;6 12/0 13}'0 
16% ......... Extraction= H3.25 92.56 91.87 !)1.1~ 
15)6 .. . . . . . .. Extraction= H2.S0 92.0H 91.3:3 90.60 
14% ......... Extradion= !l2.28 91.50 90.70 89.78 
13% ......... Extraction= !)U)!) 90.84 90.00 89.15 
The difference of the increased fiber content in the cane, will 
be found in actual practice to lJaye a greater effect in prevent-
ing the extraction of the juice than that giyen in the above 
table. 
*In Louisiana the difference betwecn 10;~ and 12;.6 of fibel' in 
the canc, reduces its value 6% from :In extraction point of view. 
It will be apparent, that a mill grinding cane containing 13f& 
sugar and 13% fiber~ and obtaining an extraction of 89.15% will 
be doing better work than a mill grinding cane of 1Hi6 sugar 
and 10% fiber and obtaining an extraction of 93.25%. 
MACERA'l'IO~.-Thc advantages of maceration in the extrac-
tion of sugar from the cane are now recognized in all sugar 
cane countries, but this system is not yet used to such an ex-
tent in these Islands, as at the Colonial Sugar Refinery Com· 
pany's estates in Fiji and Queensland. 
In all cases whcrc thc juice approximates a purity of !)O~t 
a dilution of from 10 to 15~ may be used to advantage, and if 
the sucrose content of thc' cane" is high, a dilution of from 20 
to 25;6 will be found profitable, provided the bagasse furnishes 
sufficient fuel for the requirements of the factory. If water 
not exceeding a tempcrature of 165 F. be uscd, the gL'eatCI' 
part of thc impurities extraete(l by the maccration water will 
be removed in clarifying. 
*La. Planter, Nov. 2·1, 1!)00. 
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DIFFUSION.-The diffusion process is not popular as a means 
of extracting sugar from cane, on account of the cost of fuel, 
and also because the long exposure of the cane to water of 
high temperature, * extracts more, than by the milling pro-
cess, of the pectinous (Gums) and nitrogenous sUbstances 
(Amids) which cannot be removed by the ordinary processes 
of clarification and consequently interfere with the recovery 
of the sugar; this is more noticable in canes having juices of 
low purity. ' 
CLARIFICA'.rIQN.-The Deming system is now most in favor 
with planters making sugar for refineries. Mr. Prinsen Geer-
Jigs of Java says of superheating, "From a chemical point of 
view superheat clarification stands in no respects behind the 
usual defecation process, whilst its mechanical advantages 
are many." 
EVAPouATION.-The concentration of the clarified and set-
tled or filtered juice should be performed as rapidly as pos-
sible, and this is now accomplished in modern factories by 
means of the Lillie evaporators. 
FIL'l'HA'l'IOX.-As much of the impurities are precipitated in 
concentrating the juice, filtering the syrup, particularly if the 
juice has been superheated would be of advantage as it would 
remove many of these impurities. 
CUYS'l'ALUZA'I'Iox.-In order to g'et the best results from im· 
pure juices in boiling to grain) the vacuum pan should have 
ample heating smface, well distributed, so that "the circula-
tion is systematized and defined into unconflici:ing currents, 
from the peripheral extremities towards the center, whereby 
the essential momentulll of eil'<.:lllation can be established. 
CrystalIizel's are now in use in seyeral factories in these 
Islands . 
..:\. l'eport of the investigations of 1\11'. Princen Geerligs in 
Java, on Cl"ystallizt'r work has already been brought to your 
attention by nIl'. Geo. Hoss in the September number of the 
Planter:;' Monthl:r. 
\Vatel'·dl'iven eentrifugals are gl'owing in favor an'd have 
many advantages over the heit drh-en machines. Granulatol's 
are used only in 11. few factol'ies. 
Cleanliness in all delll1l'tments, ell'cful clarification of the 
juice and watehfllIiwss to prenmt ineipient fcrmentation in 
the su~ar house, this and (~nl'eflll dlTing of the sugHr before 
packing will usually be fotind suilieient to IH'eYent detcriora-
tion. It has been suggested to disinfeet the paeking material 
nnd to protcet the sugar as IllueIt as IJossible fl'om moisture by 
suitable covel'ing, whcll stored 01' in tl'ansit. It has been 
found tha.t the alkalinity of sugar does not atIed its kceping 
qualities. 
"Result of l'xpcriuwnts of Dr. Maxwell and J. '1'. Crawley. 
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The value of press cake as a fertilizer has alreadv been 
brought to your attention in the report on Manufacfure of 
1S\)\) . 
. Excellent results have been obtained by burning the bagasse 
III furnaces of the Dutch oven type having step ladder grate 
bars. The value of bagasse as it comes from the mills as com-
pared with good coal is as follows: 
3.34 tons of b~gasse, containing 42.50;0 moisture=one ton 
of coal. 
4.17 tons of bagasse, containing 51.00i6 moisture=one ton 
of coal. 
Mr. Hubert Edson of Louisiana proposes to use the heat of 
the chimney gases to dry the bagasse before using and in this 
way effect a saving of 15% in its fuel value.-x-
The process of making paper from bagasse at a large mill 
in Texas is described in the Louisiana Planter of October 5th, 
"8,000,000 Ibs. of paper were made from 40,000,000 lbs. of ba-
gasse. The paper sells at 2c per lb_ making the value of this 
product $lGO,OOO.UO. '1'he cost of manufacture is not given, 
but that it pays is shown by the fact that mills in Louisiana 
will shortly add this branch of manufacture to their estab-
lishments. The day may be not far distant when sugar will 
be shipped in containers made from bagasse, and having 
greater strength than those now used, and with air and water-
proof qualities. 
~loLAssEs AS FOOD 1.'OR LIVE STocK.-The value of sugar as 
a food has been well demonstrated by numerous experiments 
made in Europe- and America. The value of molasses as a 
food for live stock should not be overlooked. In Germany 
molasses is prepared as food fol' cattle by heating it up to 90° 
and then introducing it in a steady stream into a· mechanical 
mixer, at the same time the forage with which the molasses is 
to be incorporated is also fed into the machine. 'rhere issues 
{rom the mixer a coarse-grained mass which in several hours 
become~ a dry produet easily broken up and preserved. Ma-
tE.'rials used are wheat straw, corn, etc. 
A food for stodt h~~s been made by grinding cornstalks to 
powder, mixing this with molasses and then pressing it into 
cakes by means of a hydraulic press. It can then be shipped 
as easily as baled hay. r"or feeding it is broken up and mixed 
with. water. Extensiye experiments in feeding molasses to 
horses have been made by the Colonial Sugar Refining Com-
pany and the ration recommended for animals weighing 120tl 
Ibs. is 15 lbs. molasses. g lbs. bran and 4 Ibs. maize, per day, 
with all the eane tops they will eat. This system of feeding is 
(~ndol'sed by Dr. Dalr.nnplc, the most prominent Veterinarian 
in Louisiana. 
*J~a. PlanteI' .April 14th, UIOO. 
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MANUl"ACTURE OF ALCOHor, Fumr MOLAssFls.-The process of 
wOl'king cane sugar molasses is essentially the same as for 
beet sugar molasses. 'rhe molasses is diluted with. water and 
. acidulated with sulphl1l'ic aeid until it will slightly redden 
litmus p::per. The process in a large di~tillel'y in France is as 
follows:;" 8,140 lbs. of molasses are taken fol" each fermenting 
vat of 41,884 gallons capacity, which gives to the mash a con-
centration of about 14 pel' cent. To this is added sufficient 
molasses lees, 'which increases the concentration about 5 pel' 
cent. The mass is brought to fermentation with beer yeast at 
a temperature 68° to 77° F. Fermentation is extren~ely vio-
lent, and produces in the extraordinarily large quantity of 
mash fermenting in one vat. such an increase in temperature 
as to necessitate the cooling of the fermentin.g mass by cold 
water circulating in large sel'pentine pipes placed in the cen-
ter of the vat. 'rhe temperature must never rise above n:3.2 F. 
Should the cOlllmencement of fermentation he delayed, the 
temperature ean be raised by the circulation of warm water 
through the serpentine pipps. Fermentation is generally con-
sidered complete in 48 hoUl's, and the yield is given as 1:3.6 
gallons 01 97 per cent alcohol from 100 kilograms (220) lbs.) 
of molasses. 
The manufaetuI'e of molasses into alcohol could be accom-
plished in til(' sugar house without additional machinery. 
Syrup and molasses tallks could lle used for fermenting vats 
and an ordinal';\, standard double effect can easily be converted 
into a still by keeping the tubes 01' drum of the seeond effect 
surrounded by cold water and drawing off the vapor from the 
mash in the first pan, as condensed, through the exhaust pipe 
of the second etIed. 'r,,·o parts of kiln dried malt and one 
part of compressed yeast (beer yeast of good quality) to 100 
of molasses should lle used to start fermentation. 
Very respectfully, 
E. E. OLDING, Chairman, 
C. C. KENNEDY, Member, 
AUG. Al-IltBNS, Member, 
'V. GOODALE, Member, 
(h~o. FAIRCHILD, Member. 
"A man's own good breeding," says Chesterfield, "is the 
best secnrity against other people's ill manners. It carries 
along with it a diguity that is respected by the most petulant. 
III breeding invites and authorizes the familiarity of the most 
timid. No man ever said a pert thing to the Duke of Marl-
borough, or a civil one to Sir Robert \Yalpole." 
". Pradical Treatise 011 the raw materials and the distilla· 
tion and l'l'etification of a1eohol, by \Villiam '1'. Branut. 
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CRYSTALIZATION IN MOTION AT KEALIA, KAUAI. 
October 16th, 1901. 
E. E. Or.DING, ESQ., I{ohala, Hawaii. 
DEAR Sm:-V\Te erected a new mill last veal' but were ablc 
to grind but a portion of the crop with it, and owing to irreg-
ular work, caused by the labor conditions our data, while quite 
complete, is not extensive enough to be of interest owing to 
the short time we had at our disposal. So many new experi-
ments require at least a season to pnable one to speak of the 
benefits or demerits of any system. \Ve did find that our sand 
filters were as efficacious on mill juices as they were upon the 
diffusion juices, and we also found that we had more need for 
them owing to the large amount of suspended fibre in the mill 
jnices which is not present in the diffusion juice. 
",Ve han~ found that there are more ways than one to work 
crystallization in motion, and that the w~rk of preparing the 
molasses for the t'l'ystalizcrs is dHIcl"ent from the old process. 
\Ve are not prepared to say which of the Illany tl'ials we have 
made is going' to l)1'ove the proper one, and we bclieye that 
each place will haye to work out its own solution, which fact 
is true of nearly all plantation work. \Vhat may prove of ben-
efit to the Jam planters ,yith their low juices IDay not be ap-
plicable here where our juices are much purer. \Ve have had 
excellent work with the Kilby pans. Those who have not had 
the same expl'riencc may find their trouble in low juices from 
Yirgin soils.\Ye have been obliged to boil for 12 hOllrs in our 
old pans on juice that came from swampy land. The old pans 
had 4-inch coils, and with all the steam we could put on, the 
strike eonld not he made to finish in less time. We do not aim 
to boil a strike too quickly and think that more time given to 
the boiling rcsults in better and morc economical work. \Vith 
what little expcril'nce we have had we are inclined to be skep-
tical in regard to the high extl'aetion that has been reported 
from nine roller mills, especially when such extraction has 
been gained without the use of high maceration. 
\Ye find that we can grind without using extra fuel, but 
when we did so we ,,'ere burning Bugar instead of coal, and 
therefore it pays to use supplemental fuel and get a better ex-
traction. \Ye do not rcquire the same proportion of extra fuel 
as we did with dilfusion. Last y(!ar was hardly a fair criterion, 
however, owing to the unstable labor conditions. A ditfusion 
plant must be worked with steady regularity, running it be-
,Yond or less than its capacity results in immediate loss, anll 
we find the same is true of the nine roller mill, although we 
often haye been told that a mill was not snbjed to loss under 
such conditions. It may be true that the loss is not as great 
as with the dilfusion, still we find that an eycn, regular feeu 
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is as mnch to be desired as the even feed to the cutters, or 
more p:lrticularly the batteries of a diffusion plant . 
. Our juices are very regular and good and thus diffusion al-
ways has worked to our satisfaction, until the plantation out-
grew the capacity of the diffusion plant and we were com-
pt'lled to push it be~'ond its working capacity, and then we did 
not .get the extraction we could have obtained where the plant 
is worked only up to its capacity. ·Where low juices abound, 
we can imagine diffusion would not be popular, for we always 
bad tronble' when we were on a 150 acre field of swamp land. 
Yfp also tind that a nine roller mill plant requires the same 
(·hemkal control that a diffusion plant does, and that the ex-
hactionis subject to the condition of the cane, whether it is 
hm'a 01' soft. 
'rile oue main objection to the diffusion plant is in the ma-
("hines that are ·in use to prepare the ('hips for the battery. If 
the ("ane eOll1('S £tom laud that is I'olling the setting of the 
knh'ps e<lnnot meet all the different eOllditions of cane, in the 
gllldws tIl(' ("ane is soft aud on the side hills very hard; each 
of th<.>se ('aIH'S reqnil'('s a ditIeJ'put setting of the knives wbidl 
is not possible iu regular work and thus you get an irregular 
("hip whieh pl'l~Y('nts good work in the battery. TlJis matter is 
1Il01'C t'asily ('ontrolled iu the nine-rollel' mill, still the extrac-
tion varies ,,,itlt the' dass of cane, possibly the presence of a 
('l'ushcr might regulate this matter. 
The labor tnlllble'has been so acute with lIS that I I))'Psumc 
you will pxeuse me on that ground alone, bnt I I'eally do not 
1'('('1 that I have any data at this time to giYe out, Tl'usting 
that the fellow m(,mbers on your ('ommittee will be able to 
~iY(, you full r<.'ports, 1 am, Yours very truly, 
GEO, n, F AIrrCHlLD. 
REPORT ON CRYSTALLIZER 'YORK. 
The following giY(,s the aYel'age results of a month's work 
with the erystallizers, making three grades of sugar, ] st grade, 
by boiling' straight syrup; 2nd, boiling half syrup and :No.1 
molass(,s; third grade, boiling half syrup and half :No. ~ mo-
lasses: 
FIRST GRADE 
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SEOOND GRADE. 
-
TREATED OBTAINED SUGAR MOLASSJl,S 
---
SYRUP M.l.SSECUITE TEM ENTER TEM DRIED TIME IN 
---
~ G5 ;; ~ iii ;; I Lns POL ~ G5;; Cryst Cryst tiE g -- ,!:; '" .~ ~ . ~ I ~ 
-----------------_ .•. _-----------------
43.435.7 82.2 92.169.2 75.136,400 98.3 86.642.5 49.1 57 0 34 0 30 hours y, Syrup- I ~3~~J.r~k7 .... . .... ..1 ................ 1 ... .... ....... .. ........... ... . ..... 
THIRD GRADE. 
TREATED OBTAINED SUGAR MOLASSES 
---- ---
SYRUP MASSECUITE TE~I ENTER TEM DRIED TIME IN 
-- ----- ---
I I ~ M E .!j '" ~ .~ ~ ~ ';:: g ... LBB })QL ... " ... Cryst Cryst -~- -=- ~-- ~--~ " >:Q on " il< il< ------ ------- ----y, Syrup- I 
34,600 88938.4 43.2 57 0 61 hours 43.435.7822 93.563.4 67.8 ~2 9 31 0 
YoNo2Mol- 1 I 
..... 1 .... 1 ................. 86642.5 49.1 ......... .... ............ . ..... 
Produced 1,916 tons of sugar of 94.1)6 Pol'n. 75,690 gallons 
of molasses of which 40,420 gallons was thrown away direct 
from the cl'ystallizers at Brix 89.5, Sucrose 36.6, Purity 40.9 
and the remaining put in tanks at Bl'ix 88.9, Sucrose 38.4, PUl'-
ity 43.2. Three months later this was dried, yielding 2·1 lbs. 
78;t Po1'n sugar a gallon and giving a final molasses of Brix 
90.2, Sucrose 84.5, PUl'ity 3S.2. 
Comparing results in which the masse-cuites have the same 
purity and l'emaincd in the crystallizers the same length of 
time. thft etIett of the density of the m<1sse-cuite upon the lllO-
lasses, is shown: 
NUMBER 1. 
.----
MASSECUITE YIELDING MOLASSES TIME IN CRYS'l' 
-----_. 
~~I.I'Urity Brix. Sue Purity 
--- ---
91.4 75.4 I 88.60 82.4 51.·1 [,2.4 12 hours 
94.3 77.0 81.65 85.6 48.6 56.77 12 " 89.7 75.2 83.8 80.8 I 57.6 71.3 5 " ~O,8 760 83.7 82,7 56.2 68.0 4 " 
--
NUMBER 2. 
l\IASSECUITE YIELDING ~IOLASSES TIME IN CRYST 
Brix Sue Purity Brix Sue Purity 
---
---~ 
--- ---- --- ---
92.4 65.2 70.6 
I 
85.1 40.4 475 () hours 
93.5 65.5 70.1 86.7 39.0 45.0 5 " 91.9 65.5 70.1 Rti.2 'm.6 52,9 ]2 " 93.8 60.5 70.9 88.0 42.2 49.9 12 " 
-.-
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NUMBER 3. 
1I1ASSECUITE YIELDING MOLASSES TIME IN CRYST 
Brix Sue I Purity Brix Sue Purity 
--- --------- ------
92.7 600 64.7 87.7 38.3 43.6 46 hours 
94.4 61.0 64.6 89.7 364 40.6 42 " 932 628 674 88.6 41.5 48.5 35 " 96.3 65.0 67.5 86.7 37.2 42.9 30 " 
The following shows the result of the time a masse·cuite reo 
mains in a crystallizer, also the effeet of redueing the temper· 
ature: 
lIIASSECUITE 
-
Brix Sue I Purity 
--1-90.8 76.0 837 
92.4 77.0 83 3 
93.5 76.6 79.8 
93.5 75.4 806 
- ._-
MASSECUITE 
Rrix Sue Purity 
------ --- ---
92.1 
938 
908 
932 
67.0 72.7 
682 72.7 
67.8 74.7 
680 73.0 
MASSECUITE 
Purity 
H5.3 
66.3 
633 
677 
NUMBER 1. 
YIELDING lIlOLAS,EB 
Brix Sue Mohlsses TE~I REDUCED TIME IN CRY· FROM-TO STALLIZER 
--- ---
.. 
82.7 56.2 68.0 61°_53° 4 hours 
84.0 53.2 63.3 58 0 -S8° 15 " 
. 86.7 50.6 584 60°-45° 18 
" 861 43:1 50.2 65°-42° 42 " 
NUMBER 2. 
YIELDING MOLASSES I 
Brix Sue lIIolass .s ~TEM RF.DTlCED TIMF. IN CRY_ e FROM-TO STALLIZER 
--_. 
--- ---
78.1 45.8 58.6 550-380 11 hours 
Br,.9 426 U.6 57°-41° 20 .. 
85.6 48.6 568 56°-42° 8 " 
86.9 41.4 47.6 56°-30° 60 " 
NUMBER 3 
YIELDING MOLASSES I 
---------
Brlx Sue Molasses TE~I REDUCED TIME IN CRY-FROM-TO STALLIZER 
916 
88-9 
905 
9!.4 
354 
400 
34.6 
392 
38.7 
45.0 
38.0 
43.1 
60°-32° 
55 0 - 0 0 
600 - 200 
65°-29° 
69 hours 
20 " 
103 " 
40 " 
'I'l\(' above results are to be compared in couples. In each 
('use the two masse-euites have Il(lal'ly the same purity and de-
gl'(lP Brix but in the length of time they remained in the 
cl'ystallir-ers, thus also causing a difference in the tempera-
turp. 'l'he elIed of this on the molasses is evident. In these 
results there was no loss by inversion. 
The best single result obtained by three boilings: 
------
HEATING SYRUP OBTAIN(:\G SUGAR MOLASSES 
Brix ............ S7.8 Poun'ls ....... 118,00() Brix .... .. III 6 
Sue ........ ____ 31.7 Polorlzlltion .93.75 0 Sue .•.......... 35..1 
~~_ty .......... ~3.8 Purity ......... 38.7 __ 
Starting with a S.)TUp of Brix ·.W.O, Sucrose 44.2, Pnrity !lLli, 
the best obtained by three boilings was molasses of Brix 81i.(j~, 
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Sucrose 44.0, purity 50.76; a fourth boiling of this boiling re- . 
siilted fri. BriX· 90.2, SilCrose38.8, Purity 43.00 and a sugar 
P~l'n. 92.~01. 
REPORT OF THE COMl\lITTEE ON DISEASES OF CANE. 
'rHE HAWAIIAN SUGAR PJ.AN'l'EHS' ASSOCIA'l'ION . 
. GENTI.EMEN:-In our former reports we have spoken chiefly 
of the cane-borer, Sphenophorus Obscurus, as the most and 
only serious pest on these islands to the sugar cane_ 
Reports from Kauai, where the borer in former years had 
been most numerous, are very favorable. At Lihue, at least. 
wher'ethe wai' against the same had been cHl'l'ied on fOl' se\'·· 
eral ypars past, the decease has been most noti('ed. Long- rat-
oon is raised with success :md is not seriously affected by the 
beetles. A fertilizer with a tendeney of hardening the eane i.,; 
also highly spoken of. 
The statement of Mr. 'Yeber that a single man is able to 
g-ather from B,OOO to 5,000 beetles daily in heaps of refuse of 
('ane is yer',)' significant, foJ.' it llleans the desh'u<:i:ion of abou t 
aoo,ooo to 700,000 eggs of tile bOl'er. 'Ve must try and get a 
substitute for the fermenting sugar-cane, whieh woulo. likel~· 
answer the same purpose. 
As far as my own eXperiE'l1('E'S nre ('oneernE'd, lights ;11'(' US(>· 
less to attract the Sphenophorus, yet I :lIn quite confidE'nt that 
an allming substitute to cane could be used in trays to attrad 
and destroy the same. I shall WOl'l\: out this problem thor· 
oughly in the neal' futme and report upon the results. 
Mr. 'V. A. Baldwin speaks of the Rel'eh disease of ,JHYH. It 
is now uniYE'rsally admitted that this is not a disease hnt dl'· 
generation ('4' the cane, ehiefi.r of the Cheri bon YHl'iety so 1:11'g(~· 
l.r planted in Java, and to my knowledge not yet pr(>s(~nt 011 
olll'islands. If ~ntl'odnced lll'rf', in f>ome--localities at least, the 
same symptoms would doubtlE'sS develop upon this, as had 
heen the case with the Malabar variety from Fiji that had 
:-::hown snch degeneration with us. And yet the rows of other 
<::me adjoining this have neyer shown the slightest indication 
of any abnormal eondition. 
The Gum disease of Australia spoken of by the same gentlp. 
man, I have SE'en most prevalent in New South 'Yales, a dis-
trict where the cane had suffered from the effects of floost. 
I fully agree with Mr. Baldwin in the urgent necessity of 
burning the trash as soon as possible, after the cane is rf~· 
moved from the field, as we would thereby avoid any danger of 
breeding diseas('s. Exeeptions, however, could be made ill 
[ocalitif's where the borer is not pres(-nt, nor any other disens,. 
apparent. Here in my opinion, the burning with eyery seeollc} 
01' third crop should be sufficient. 
One new insect lll'eying upon cane leaves is spoken of in illP 
jlresent . report. . So far, it is only ~eell at .the EXP(>l'iIllPlItal 
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Station and but upon two varieties of cane, this we shall keep 
nnder careful observation. Should its effects upon cane be· 
·come in any way serious, which in my opinion is not likely, it 
eou!d be stamped out before spreading to any of the planta-
.tions. It can readily be prevented in being carried to other 
islands upon seedling cane by carefully removing and bur'ning 
all the leaves upon which the insect breeds. The cane sticks 
could then be wrapped in bags, immersed in lime water, car· 
boli.c solution, or even pure water for a couple of hours, to 
(}('stroy the young insects likely to be present. 
It is more than likely, and Mr. Perkins is of the same opin-
ion, that this insect has been present upon the islands for a 
long time, living upon various grasses. 
LEAl"-HOPPER (l~TJLGORIDAE). 
l'lceording to Mr. Clark, a small Homopterous insect ap-
lleal'ed upon the sugar cane at the Experimental Station some 
twelve months since, affecting the Demerara and Rose Bam-
boo plants. Its presence is easily seen by the black and dirty. 
appeal'anee of the leaves, and more or less, red midribs. 
'rile inseet lin's in company with its larva in large numbers 
behind leaf·sheaths, which it punctures to imbibe the sap of 
the plaut. \Yhen mature it is exceedingly active in its habits, 
springing with suddenness from its resting place at the least 
distmbance. The eggs are oYiposited into the midrib over a 
large extent, most numerous near the base, in groups of about 
fl'om foul' to seven, and large quantities are often present in 
a single I€'af. The surroundings of the sting become red, and 
in adYHlwed stages the whole of the midrib becomes, more or 
less, of this color and bI'ownish red. 
\Yith folded wings the insect measures from 5-6 m.m, and 
from 10-11 m.m. with wings expanded. It is yellowish browll 
with a dark fUS(,OllS mark in tenter of forewing two-fifths of 
its length. In the female, which is usually the larger, the spot 
is heavier m:nked. 
\Ve have quite a number of closely related species of this 
iUf;eci: on the island, living upon various grasses and planti'l, 
both in the low lands and mountains. If the present species 
had been here long, or if newly introduced, I am, as yet, not 
able to decide. A similar insect, but somewhat smaller, is. 
common upon tom and sorghum. 'l'his is likely the same as 
recorded in Australia upon those plants, and known under the 
name of Delphax Sp. 
Krueger records Dicrunothropis Vastatrix as common upon 
sugar cane in Sa va and Borneo. Delphax SacchapiYora from 
the 'Vest Indies. Eumetopina Kruegeri of the sallle habits as 
Dicranothopis Vastatrix, yet not so numerous, from Java and 
Borneo, and Phenice l\Iaculosa, also COlllmon upon sugar cane 
and grasses, in Java'. All these are related to the above in-
sect. 
I found Lpis Conforlllis, a common Australian Lady-bird, 
22 THE PLANTERS' MONTHLY. [Vol. XXI. 
and usually feeding on Aphids, preying upon larvae of a sim-· 
ilar Homopterous insects in the north of Queensland. 
Should this insect become numerous on any plantation, they 
could be kept in check by careful and repeated stripping and 
burning, immediately after, of the leaves containing the eggs. 
I do not anticipate any serious results from the above insect, 
which may have been present upon the island for many years. 
The thorough burning of the trash hllmediately after the har-
vest of the cane is the best remedy for this as well as other 
insect and fungus pests. 
THE WEST INDIAN CANE BORER. 
An insect known as the Lady-bird borer, Sphenophorus Sac-
chari, has been the subject of writing by C. A. Barber and 
others. 'fhis insect was wrongly named. It is really Spheno-
phorus sericens, occurring in Jamaica as well as Rarbadoes, 
St. Kitts, Antigua, St. Lucia, British Guiana, and probably also 
in Trinidad. The gruo feeds in cane, destroying everything 
but the rind. It then makes a fibrous cocoon and immerges 
as a brown and black weevil. It is not as yet certain whether 
this insect can be classed as a direet parasite or not. I have 
found it in the stumps of l'atoon canes, in canes that have 
been planted, and in broken canes in fields, and it is probable 
that this insect cannot penetrate a sound growing cane, but 
cnters at cut or broken surfaces. Should this be the case, 
little damage is likely to result from its attacks, but it is at 
present abundant and should be checked. This can be done by 
destroying all infested canes and by catching the mature in· 
sect in trays of molasses. Lai'ge numbel's can be caught in 
this way if a tray of molasses is used with a light.-(H. Max-
well Lefroy, in 'Vest Indian Bulletin, Vol. 2, p. 41.) 
A CONSIGNMENT OF CANE l"RO:\l 'l'HE ABOVE COUNTRY. 
Some time during the spring of the present year, Mr. R. E. 
Blouin had written to Demerara for a select lot of seedling 
eanes, to be cultivated on these islands. 
As shown in note received by Mr. Eckart, the Diamond 
Plantation shipped the same on July 5th, 1901. As we have 
been able to trace it, the consignment came by way of New 
Orleans and had been shipped in San Francisco by the S. F. 
& S. J. R. R. Co. It arrived at this port on the S. S. Mariposa 
September 28. On October 12th, the Experimental Station 
was notified of the arrival of the same. Being late on Satur· 
day it could not be brought out until Monday, October 14th. 
As agreed with Mr. Clark I examined the cane the following 
day. 
The consignment consisted of a single sugar barrel with 
some eight holes surrounding the same, about one by fiv(~ 
inches. 'l'he cane within baving been tied up in bundles, He 
cording to the varieties, and were sUl'rounded with dry leaves, 
both of the ends were tarred. ·We could find but vcry few 
sticks tbat bad any moisture left, evidently the same had beell 
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dead for several weeks. Many of them and even the tarred 
ends showed holes from where some insects had issued. Every 
stick was split open and carefully examined, and was found 
to be inhabited by hundreds of our common ant, Pheidole 
Megacephalaj a cosmopolitan species. l\:[ost of them showed 
the work of the cane borer, similar in all respects to the work 
of om own beetle, some even consisted but of a shell filled 
with loose tibre and many cocoons, open at the one end. We 
also found a few fresh traces of larvae of various stages, y(~t 
none of these could be detected, owing to the numerous ants 
that had devoured the same. Within one of the cocoons a 
pupa of the beetle was found partly devoured by the ants. At 
the bottom of the barrel a beetle was found which had been 
destroyed sometime previous by a fungoid disease. I found 
but two perfect cocoons, one containing a comparatively fresh 
insect, yet destroyed, by this parasitic fungus some two or 
three weeks previous. 'rhe second contained a living beetle. 
which was the only one in the whole consignment. 'l'he barrel 
and its contents were immediately burned. 
In less than twenty-four hours, with the ready willingness 
of Mr. Boyd and his assistant, Mr. Campbell, of the Public 
vVorks department, 1 had the promise that within ten days the 
long wanted fumigation house would be erected at the Qual" 
antine wharf. \Vith this at hand we should be able, at least. 
to avoid the danger of introducing new pests into the port of 
Honolulu. 
WHAT IS THIS LAS'.r BORER? 
For the present we must leave this question unanswered. I 
have no literature or specinwns for comparison on hand to 
say with an.y certainty what the insect could be. From all ap 
pearances it cannot he the \Vest Indian Sphenophorus Ser-
iceus that may even prove identical with our Sphenophoru.3 
Obscurus, as a writer in the Bulletin of the Botanical Depart-
ment, Jamaica, 1892, suggests. Calandra Palmarum is an-
other borer destructive to sugar cane in Quensland, Louisiana 
and the West Indies. I have never seen this insect but know 
of the presence of a species in palms at Honolulu for the last 
eight years. " 
Of this much we are sure, the insect that came in the cane 
from Demerara is a very destructive pest to those plants, and 
all possible care must be exerdsed to prevent the same frOID 
taking a foot-hold here. All palms, banana plants and sUf:ar 
cane in and around Honolulu will have to be carefully 
watched for the npxt twelve months at least, in case one or 
more of the beetles should have escaped while the plants Iny 
at the wharf. 
~'HE I,IFE HISTOllY OF CANE BOREHS Ol? THE GENUS SPHENO-
PHOllUS AND CALANDRA. 
vVith the exception of our own species that we have studied, 
we have not a single data relating to the life history of allY of 
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these bOreI'd on sugar ('ane, and doubt that anv had ever bepn 
worked out. Comparing it with our own spei~ies we will not 
be far off in saying this-the duration of the newly received 
borer from eggs to the mature insect requires about three 
months. This is the time consumed for the plants to reach 
Honolulu, where on examining practically all the cocoon~ 
were found empty. It would seem that before packing the 
seedling cane, this must have been exposed to the attacks ·of 
the borel', and the eggs and young larvae must have been 
present within when the ends were tarred and packed for 
shipment. ·While we do not accuse anyone directly in gross 
carelessness of this sending, yet the senders lay themselves 
open to blame. ·With sugar cane aboye all things the greatest 
care should be exercised to ayoid any possibility of introduc-
ing new pests. ' 
No'rEs ON THF, RECEN'l'LY IN'!'RODUCBD GRASS-PAXlCU:l1 SPEC-
TABILB, Nees. 
It is hardly worth while to mention that eyery plallh'r is 
acquainted with the Hilo grass, Paspalum Uonjugatulllll, and 
its value as a food for eattle. This grass has possession of Olll' 
best grazing land to the exclusion of everything else. It even 
will covel' the ground in partly opened fOl'est land and hPI't! 
beeollle a detl'iment not only to all the undergrowth but to 
the remaining trees as well, especially the soft wooded spedes 
as the handsome Kukui and even the Koa. 
It is this grass that has been introdueed into the Fiji Islands 
by the late Goyprnor Thurston, which name it bears in that 
country. On those islands, as with us, it has proven anything 
but desirable. The celebrated Government Botanist for Vic' 
toria, Baron F. V. Mueller, who has done so much for tht~ 
world at large, introduced the Panicum Spectabile, that,· on 
my visit to the Rewa River, in 1899, had oYer-run the Hilo 
grass entirely and produced an abundance of the most nutri-
tions food. The Baron in his Select Extra· Tropical Plants, 
has this to say concerning the grass: "Panieum Spec1:abile," 
Nees_ The "Caopin" of Angola, from \Yest Africa tl'ansfpl'1'PU 
to many other tropical cou~tries. A rather succulent, vel'y 
fattening grass, famed not only in its native land, but also 
long since in Brazil. 'l'his grass which was with the help of 
the great Kew establishment first obtained by the authol' for 
Australia and Polynesia, is according to Mr. R. h Holmes 
"the wonder of all beholders in Fiji, strangling by its running 
roots almost everything in its cOUl'se; at its original starting 
point fOl'ming a mass of the richest green foliage, over six 
feet high, gI'aduaIly lowerillg to the outer border, where a net-
wol'l~ of shoots or I'UIlllerS covers the gl'ound. It roots at tIle 
joints and sends up a mass of the softest anu most lusciolls 
foddeI'," In Fiji it I'llns oyer the soil at ther rate of ten fcpt 
in three months. Readily propagated by pieces of the proculll-
bent stem which roots freely at each joint. Also spoken of in 
high praise OIl account of its astonishing growth by 1\11'. Edgar, 
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of Rockhamden Botanic Gardens, Queensland. Requires to 
be well fed down. It may be assumed that at present 300 well 
defiJwd spcdes of Panicum arc known, ehielly tI'opieul HIld 
snb-tropieal, which are the richest in species amongst gr:lSSPH. 
'l'his grass lIas been grown by Mr. Haughs in the Govern-
ment Nursery fl'om seeds found but very rat'ely on the l~ewa 
River, Fiji, Nov. 1899 by myself. On my return to the islands 
in Apl'il 1900, the young plants were still in the original box, 
and a month later I planted some out in hopes of obtaining 
seeds, but so far have not met with Pony success. At the same 
time young plants were given to the Ameriean Colony at 'Va-
hiawa, others ·were. sent up to Nuuanu, and it is from this 
pl:H'e that the ·gruss is now distl'ibuted by the present Com-
missioner of Agriculture. " 
A few weeks since a warning article appeared in the news-. 
paper regarding the "Para grass," by which nmite this Pan-
iCUlll has been wrongly termed; the writer therein warns the 
sugar planters of its dangerons habits in over-running the 
plantations as has been the ("ase in the 'Vest Indies. Baron V. 
Muellpr mentions two species of Panicum known under the. 
nallleof "Pam grass." P. Barbinode, Brazil. Valuable as a 
fod(lcr-gl'ass. Passes also as Para grass, and P. Molle. 'Varl1l-
cr parts of America, Africa and Asia, one of the Para grasses. 
l\. pt'I'l'nnial, very !iattering pastUl'e gl'ass, of luxuriant gl'owth 
attaining a height of six feet." 
Semler, Tl'opische Agricultur, Vol. 4, p. 453, has probably 
the right grass in speaking of the Para grass---:-Panicum Molle, 
he says: It resembles the Guinea grass, and its origin also is 
Afl'ieu, yet the lea yes are smaller and shorter, and the spikes 
:Ire not so large, nor their branches so long. From Africa this 
grass has been introduced into Brazil where it is largely plant-
('(1, from t1l(>I'e it was brought to V <'nezuela, from where, but 
('~peeially from Para, it had bepn \'cceived by the ,Vest In-
dies. For this reason it is there known as the Para grass and 
is now best known under this name. In the Southern 'Vest 
Indies, but chiefly in Trinidad, it is largely planted, yet heh~ if 
js a great pest to the sugar planter, who cannot get rid of the 
same. Its high quality as a feed for cattle is genel'ally ne-
knowledg<,d and whoever has seen the animals at gl'allillg, 
how iil"st they seleet aud eat the Para grass before goi I!g: ,)\'l'i' 
to the ot11('rs, will no longer be in douht. 
PaspallllIl Conju~ahllll first apppared about 1840 in 111(' dIS" 
tl'id of Hilo and soon spread there to SUdl an extent a~ to 
el'owd OI:t 1\(>:1l'ly every Gther kind of grass, thcl'('hy illj IlI'ill:.!," 
greatly tbe pt:stura~e; fol' not even donkeys alld 1llIIII's wOlllo! 
tOllch it at iil'st. T1J(~ speeies is a. native of tl'opieal .-\IIH~I'i('a, 
where it ext(>ll{lS fr')Hl Louisiana to Bl'Hllil, hilt is fot'lld 1I0\\' 
also in tropical Africa, the Galapagos Isla"nds, Aus11':Jiia alld 
India. 
In introdneing Panicum SpectabiJe I had in view to repI:lI'e 
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the useless Hj]o grass to produce an abundance of the best 
and most nourishing feed for the cattle that are such a detd-
ment to our forest and the Islands at large. 
In a paper just received, "Die Rinderzuucht in den zentralen 
Theilen Suedamerikas," Bei Dr. Rudolf Endlich (The Cattle. 
Industry in the central part of South America), the author 
deals very minutely with the various grasses indigenous to 
that country. Panicum Fistulosnm, growing on banks of riv· 
ers, and Panicum SpectabiIe, stand at the head of all grasses 
in importance as green feed, for nearly all the horses, mules 
and cows, in the cities of Moto Grosso are fed upon the same. 
Respectfully, 
A. KOEBELE. 
Lihue, Kauai, October 11th, 1901. 
PROFESSOR A. KOEBELE, Honolulu. 
My DEAR Sm:-I received your yalued favor of September 
24th and in reply beg to say that, I do not think, I can repor~ 
anything new to you concerning cane borer. Having been 
-short of labor this year we could not fight this pest as we 
would have liked to, a gang of ;W to 40 women and boys hav-
ing been engaged for this purpose for about six months thi:,; 
summer, while in previous years from $8,000 to $9,000 was ex-
pended pel' seaSOll. I know of no better and more effective 
method of destroying this pest than the one practiced here for 
the last seven years, L e. picking the beetles from young cane 
and later on cutting out and splitting borer effected stalks and 
taking out the larvae. 'l'he split cane is left alongside the 
watercourses and one man is sent there eyery three (succes-
sive) days until the pieces become ury, who will gather from 
3,000 to 5,000 beetles a day. 
The effect of stripping cane, as a protection against borel' 
has also been reported to you and the condition of our stripped 
and un stripped cane this season again is a good proof of the 
fact. Yours very truly, 
F. "VEBER. 
Kahuku Plantation, Kahuku, Oahu, October 17th, 1901. 
PROF. KOEBELE, Chairman Committee 011 Diseases of Cane. 
DEAR Sm :-As a member of the committee on Diseases of 
Cane, I beg to offer the following notes as my contribution on 
that subject: 
The Hawaiian planters have never, I believe, been seriously 
disturbed by the presence of any calle diseases in the islands. 
In fact I doubt that there is ally evidence to show that there 
is today any cane disease here that is damaging our cane crop 
to an extent at all grave. 'Ve have been most fortunate here 
in this respect. Our good fortune lies I think, in the fact of 
our having a climate and soil that are not conducive to dis-
eases of cane. Also the systematic practice of burning off the 
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fields after the harvesting, has no doubt, tended to destroy 
germ life, and so prevent the increase of any disease that may 
have been here in its incipiency. 
In searching through copies of the Planters' l\fonthly for 
ten years back, I found quite often mention of cane diseases in 
other sugar countries, but not once of disease in Hawaii. The 
Island of l\fauritius, I found, is one of the worst cane disease 
infested countries, and examination of the map will show it to 
be in about the same latitude south as we are north. 
"Te are now practically immune from any such dread dis· 
ease as the Sereh Disease of Java or the Gumming Disease of 
Australia, but we cannot be assured that we will not fall vic· 
tims to those same diseases or some other equally bad or 
worse if we are not constantly on our guard. I believe our 
safety lies first in guarding against the introduction into the 
Islands of diseased cane cuttings, and secondly and chiefly in 
the burning off of the trash immediately after harvesting, and 
so destroying germs and vermin. 
DJ'. Maxwell urgently maintained that the dry trash and 
tops should be conserved and returned to the soil by some de-
vice of plo'Ying it under. The Dactol"s intention here was 
good certainly, but I fear the practice might pw,e disastrous. 
Nitrogen is lost into the air by the burning, but so I think arc 
cane diseases. 'l'he nitrogen we can replaee, but loss oy dis· 
ease we cannot. I think it is preferable to go to the expens,~ 
of replacing the lost nitrogen, rather than run the !'isk of 
propagating germs through not burning. 
·We no doubt have reason to congratulate ourselves that 
cane diseases are not prevalent, but some of us have had tv 
fight a cane pest that is fearfully destructive and most diJlieuLt 
to eradicate, and tIl at is the borer.· Other than rats and mice, 
tllis beetle is the one single pest in the J slands, but it certain· 
ly is very serious. 
Prof. Koebele has treated the subject of tIle borer very thor. 
oughly, and I do. not intend to go into it here, hnt I wish 
simply to state a few ideas and observations of my own in 
connection with the subject. 
The bOl'er, as is well known, confines itself almost exclus· 
ively to the wet or rainy districts. The commonly accepted 
theory I believe is that it JH'efers the rainy districts because 
the cane is soft and green and eas.\' to attack in consequenc(~, 
J do not think that close observation will bear out that theory. 
I haye often not(>d here at Kahuku, that the borer has attacke!l 
an exposed and hardened stalk when right adjoining there 
were soft green stalks in abundance and untouched. Here 
this season there was a tield of dry hard rattoons that was 
wry badly damaged by borer, while an adjoining field of rank 
soft plant-cHne was comparatively free. We lately took off 
the field that has formerly lwen one of the yel'y worst for borer, 
and we found only a small percentage of cane affected, and 
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the field was soft. rank rattoons! rrhese facts are not easy to 
account for. ' 
It is my theory that the borer beeUe wants watm', and that 
he does not like a prolonged drought, and that that explains 
the fact that the plantations in the dry districts are practically 
free from the pest. On places where there are frequent show 
ers, so that a few drops are caught and held between the leaf 
sheaf and the stalk, the beetle can always find its way there 
and get water. It is a notable fact that the beetle when it 
comes out from the stalk in its matured state, can always be 
found behind the leaf-sheaf. It is true that it feeds there on 
the leaf-sheaf, but that does not dispute the theory that he is 
also there for water or moisture. 
'1'he upper young green leaves canno.t be stripped from the 
stalk without injury and so the water pockets are' always 
present. From the experience of the past year at Kahuku, it 
would seem that stripping was of little or no benefit as far as 
the borer is concerned. The fields here have always been 
stripped in past years, with the object of preventing the rav-
ages of the borer, but the beetle continued very numerous and 
destructive all the time. '1'his last year's crop was not 
stripped, through force of circumst::inces, but there has been 
no noticeable diiference--it was rather the contrarY. The loss 
by borer this season, though great, was proportion· ally less, in 
my opinion, than for most previous seasons. 
For borer infested plantations the only very S11l'e and effec-
tiye way, in my opinion, to combat it and to get better returns 
at the same time is to take off shorter CI'OpS. Last season, 
from a field of plant- cane we got but two tons of sugar pel' 
acre. It was about twenty-three months old and the borers 
had destI'oyed about three-fifths of the cane. Now we ean get 
a better yield by far from short mttoons, and in far less tinlt'. 
The borer is so tremendously prolific, that in allowing fields to 
age a great risk is taken. Short cropping will defeat the borpr 
-8h01't cropping and bUl'lling would eventually exterminate 
the borer I believe. '1'here has got to be a sacrifice whel'e 
there is borer to contend with, and to short crop is the easief;t, 
safest and most profitable, I think. 
Respectfully submitted, 
W. A. BALD\YJ:->. 
REPORT ON FORESTRY. 
GEX'l'I.Jo::.m:-> :-In submitting for your consideration the fol-
lowing remarks on Forestry, it seems to me at this particular 
time mOl'e neeef;sary than ever, to dil'ed your attpntion to th(~ 
('vel' lessening :lI'ea of llatural-forpst on 0111' Island gronp. 
Since the latter end of April this year, some of the islands 
have sutl'erpd, f.'om, I may sa~', an llnpl'l·tpdenteu drought-; 
while the districts of Hamakna and Kohala, on Hawaii, with 
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which I am most closely in touch, have probably been victims 
to a greater extent than aily other. The result being that to 
date, approximately, some thirty thousand acres of healthy 
and partly denuded forest, as well as otber crops, baye been 
fire swept. Although both brains and money were exercised 
in labor to suppress the fire, all efforts proved futile; the best 
that could be done was to confine its ravages within certain 
limits, and await the long expected rain, which finally sub· 
dued the flames. 
From time to time we have noticed through the press, views 
of both dose and casual observers on tbis forest question, 
whieh to say the least, are contiicting. One says, "Man has 
done more to l'ed nce the fOI'Pst al'(~a, through carf'less 01' wil· 
ful fire raising, than any other agency at work." Anothpr 
daims "that ('attle or stock are a means of protection, by tht'ir 
treading down any undergl'owth of ferns, vines, 01' grass which 
might ofl:'er an attraction for fil'e, during those periodical 
tIt'onghts to which we are subject." \Yhile a third writes, "If 
fOl'csts were in their entil'e1:,v l))'oi"<.>(.'tpd froBl the ravages of 
cattle, fire could not get sufficient hold to destroy any great 
extent of forest." \Vith the views of the lattf'r I coincide. 
~ot, howf'Y(~r, as the bulk of our Hamakna forest stands to· 
day; bnt if it were, 01' ought to be, in the condition of sixty 
years ago, a dellse growth of vegetation from the lower forest 
line to high up the mouutain slopes, we can imagine the Blois· 
tme which would be precipitated and retained, through its 
ameliorating influence on the atmosphere, suffieient proteetion 
fl'oll1 any fire. On the forest land:,; lying between the valleys 
of \Yaipio and \Yailllanu of Hamakua. Hawaii, ,vhf're up to 
til(: present no cattle have been allowed to roam, the forest. 
though of a scrubby nature and apparently growing on soil 
(d a later forlllation than that of the eastern Hamakua slopes, 
demonstrates the impossibility of fh'e ever being its ruin. In 
Jlily of this year fire stm·ted dose by the path leading fl'OIll 
ntlley to nlllt'y, either through the careless 01' malieious nature 
of some passer·by. For several days this fire blll'ned briskly, 
('onfining itself, however, to the coastline, where there w<u:; a 
snflieiency of dry grass and timber to otfer it inducement. ~o 
soon as it reached the timber line propel', conditions ('hange. 
'fhe surface is moist and vegetation succulent, otfering no foot· 
liold for fire. Those familial' with the district, no doubt will 
say that, this only could be expeeted in sueh a place, abound· 
ing ,,·ith water springs and streams. To such, I ('an but say, 
aud donut it not, that in the past a similar l'ondition existed 
all along the I-Iamnkna ('oast, from \Yaipio to Ookala, where 
111(' ulluierous gulc-heR now dry, indicate that they were not 
:\1 wayf' tit us, OJ' made by ]I(,l'iodi('a I fr('sh('ts ('arrying of I ~mp('l'· 
I\uons "":tt!'r ,,·hile lIIP \'aills f('lI, bni hay\, at a (lisi:\11t oak 
flowed 1\101'(' 01' If'sS 11 II i Itt' ,F':I1' 'rouud. 'fhis changed condi·, 
tioll of al1'ail':-; 1 (',11\ olll,Y Hl't:Ollllt for by the continued graziug: 
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of cattle and other stock, to the detriment and final destruc-
tion of forests on all of the higher elevations which formed 
the, water-conserves. 
This denuding of forest by cattle or other stock has now 
somewhat become a stale subject, and in our limited sphere a 
much written of question. 1'he rancher is ever glad for the 
protection of his flocks, to grasp the idea that bugs, beetles, 
ants 01' some other insects are the main causes of forest dying 
off; or it may be that like his stock the forest needs renewing 
by introduction of new blood. To a certain extent this may 
be so. To satisfy himself, however, that stock are the chief 
cause of forest depreciation, let him turn his four-year-old's 
loose in a patch of young forest just knee high, and watch the 
result. It is not so much the damage done to older trees by 
cattle that exhausts our forests, but the killing out of seed-
lings either by cropping, or treading them down, besides a 
general killing out of tl'ee and ferns, which by keeping the 
Hilo grass under control, acts as foster-parents to any young 
seedlings appearing under their nursing shade, thus prevent-
ing young trees from establishing themselves to replace those 
maturing and decayed monarchs we find through any well 
grown forest. 
The greater extent of our forest lands are owned by Gov-
ernnlE'nt, and I may say with the exception of those set apart 
for homesteads, are let to the rancher, and in most cases under 
a long lease for a very nominal l'ental. To the heads of our 
local gOH'rnment much credit is due for some of the provisions 
anent hee planting included in those land grants, and if those 
agreements are strictly enfol'ced will, to a great extent, pre-
serve part of the forest which otherwise would disappear; 
while they also lUlYe done much to improve the symmetry of the 
hill slopes adjoining Honolulu; in addition to saving their 
already limited ,vater supply. It seems, however, a case of 
"Paul planting and Apollus watering, while the Federal 
authorities corne along and pluck it out," on seeiug the l~te 
depredations committed on the higher slopes of Tantalus. 'rllis 
sphere of usdulll!~sS liaS been limited to a small area, and we 
look for' the time when our forest department will be able to 
extend its wor'],: over the group, setting aside reservations for 
forest culturl.', introducing to these reservations a class of 
trees, more than Ol'namental, establishing and maintaining 
these plantations from their start by business-like methods, 
under the control of an experienced forester, then the results 
will eventually prove, to those interested, a paying invest-
ment. 
Looking to the high price of lumber now imported to these 
islands. it seems time that land OWnl.'l'H realize the necessity 
of bein'g beyond the present control of manipulators in thi'K 
brar\('h of hdaJid trade_ T,'el's can be grown on the Islands 
to supply 0111' dt'mand for lumber in all its uses. Already the 
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rapidity with which the silk oak (Graevillea Robusta), iron-
wood, (of sorts Causirinia, Eucalyptus and ·Wattles in variety) 
have grown is demonstrated; trees of sixteen years' growth 
measuring at twenty feet from the base,. 14 to 16 inches 
diameter, and can at maturity undoubtedly replace the hard-
woods now used for implement 01' carriage manufacture. 
Again, of later introduction, we have the Cryptomeria Ja-
ponica and Cypressus Macrocarpa, Conifers which from every 
indication are likely to prove a success, and may in the future 
supplant the pine wood at present used for general building 
purposes. How many more varieties of this useful class of 
timber can be grown on the different elevations with success 
has yet to be proven, although I doubt not there are an endless 
variety; as well as trees and undergrowing shrubs useful for 
their gums and resins. 
Apart from the value of forest as a timber producer we have 
on the Islands been more accustomed to look at it from the 
agriculturist's view, its bearing on the moderating of temper-
ature, shelter to crops, and adjustment of, or regulating water 
supply, without whieh our main industry would be poor in-
deed. vVith this in view, the importance of combined efforts 
of the government and agriculturist being brought to bear on 
such a vital question as almost complete destruction of some 
of on1' finest Hawaiian forests, can be seen, saving, where prae-
ticable, what yet remains of Acacia Koa, Sandal-wood, &c. 
and planting up either by seed or seedlings of exotic trees, the 
spaces too large for the work of natural rep1'oduction to pro-
gress rapidly. The result is not far to look for from a Gov-
(,l'nment view, arable lands will have a higher taxable value, 
while the tiller will be bettc"r able to pay such taxes from tlw 
high~r fertilit;v of his soil, shelter from parching winds, and 
washing of lauds when an exceptional rain storm falls on the 
higher elevations, 01' in short, not so entirely at the mercy of 
the elenwnts as they would be if the country continues to be-
come a treeless waste. 
It is especially worthy of notke the interest taken in forests 
by some of the island sugar planters, notably that on Maui, 
bv MI'. Baldwin, who has plantE'd out, and still continues to 
d~ so, many thousand young trees on the higher l~nds adjoin-
ing his plantations, as well as fencing off large a.reas, in order 
to let natme have its sway unmolested by cattle or any other 
stock so detrimental to young seedlings. In the Hamakua dis-
trict of Hawa.ii the Pacific Sugat· Mill has for many years 
takE'n an active interE'st in forest protection, and when oppor-
tunity offered, has from time to time purchased large tracts 
of land for the sole pmpose of raising or increasing the area 
of forest in the neighborhood of its cane lands and water-
sourcE's. Again we have ill Kohala an example of what call 
be dOlle in tree growing" hy visiting the estate of DI'. \Vight. 
There the iron-woods Hcelll to rival olte anothcr in thcir arnbi-
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"!ion' to gl;OW. Bare hillsides useless for othei" crops, have been 
judiciously set out with trees. hedge rows along the main and 
plantation roads mark the care and interest of the "rnral-
lainl" in his loye for trees. 
Since coming under the wing of Federal protection we may 
look for some help from that direction, and if Mr. Pinch ott, Or 
some of his able assistants who are personally going throngh 
the group, I doubt not that in conjunction with our local for-
est department and its experience h€-re of climatic and other 
tonditions, will be able to offer some valuable suggestions, as 
well as assistance in seed and plant selections. 'With snch 
help in view, let liS hope the day is neal' when forest will be 
eonsidered of more valne than it now is, and that the forest 
fire raisPl' may. like other pests. have an enemy on his trail 
featllere(l in kahki. Respectfully yours, 
D. FORBI~s, 
Chairman of Forestry Committee,. 
RECOXD REPOU'l' ON FORESTRY. 
Halawa, Kohala, Hawaii, Noy. 8th, :HlOl. 
Regarding this great and important question of forestry, it 
is a subjeet which has been from time to time handled with 
gl'eatp!' skill and knowledge than I possess, consequently I 
will not puter into the scientific part of the qnestion, I will 
tlll'refore briefly ('onfine mv views to such local conditioml 
whieh han' frequently come' under my obseryation. 
. I think we all agree that forest preservation is an absolute 
1l('C('8sity, and that the time has arrived when we can no long-
PI' delay the preservation of such forests as we have left, Just 
what adioll is neeessary to bring about this desired result, I 
am not prepared to say, except, that as our local Government 
has been very indifferent and dilatory in taking any aetion, 01' 
devil,;ing any plan to preselTe or protect our forests in the 
past:, ,y(, IH'pd not look for mu('h 01' any u('tion from this uil'ec· 
tioll ill the future. 
H<nyevel', the Fput'ral GOYel'Illllent, through its able buren 11 
of Ag!'i('ultlll'e, and the great interest it takes in forestry, gives 
me great hopes that we will lind in the very neal' future the 
desired a ttpntion and aetion fom this source. 
It t1lel'efol'e be1l00\'('8 our Assoeiation to state forest <:011-
ditions as they exist, and make the most urgent and strongest 
plea ]lossihle. to haye the Fedel'nl Government look into fores(: 
('OIHlitiollS on tlIPse Islands, and if necessary, eondeIlln right 
:1lI<l lpft. lands for forest reservations. 
In my opinion thpl'P :11'(' three most important tanses whieh 
1::1 ,'(' hastenpd the d('stl'udion of OPT forests, '1'he first h\' thp 
sligar I'lan1('!'s 111(,1II8('1\'('s; of latt' years the :u'(;a of ean~ ell]' 
1i nt! ion lias b(,(,l1 I:ollsiderahly increased, and the fine healthy 
fOI'('st gl'owillg 011 this land has l)('t!:l cut down and l'l'lllo\'eu. 
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The second cause has been the ruinous policy of our local 
government in opening up such lar'ge areas of forest land for 
homesteading purposes. Notwithstanding the reservation 
clauses in the homesteaders' lease or sale, great destruction 
has gone on, and to such an extent that no commercial or do-
mestio use can be found for the trees so cut down. The idea 
advanced by some, that coffee trees or any other green truck 
garden produce grown on this land, denuded of its virgin 
trees, taking their place, is altogether too ridiculous to take 
any notice of. The third and last ('a use is, of course, the rav-
ages of roaming cattle. It certainly does not take them very 
long, when confined to a limited area of virgin forest, to beat 
and trample down' the ferns, vines and other underbush, and 
in a very short time produce a fine park-like landscape, with 
about fifty or so trees left standing to the acre, which act as 
a fail' shelter to the animals, but that is all, for, with the 
dense undergrowth of the virgin forest gone, and the closely 
('aten grass only remaining, we have an ideal water-proof 
grass caqwt, from which'the rain, as it falls~ quickly runs off 
into the raYines, and when the rain storm is over, so is the 
supply of water, which under natural conditions would laf;t 
some time and be given off gradually. 
To sum up the energetic extending cane area, sugar planters. 
should be compelled to plant at least five trees for everyone 
he cuts down. The hOllle::;teader's should be located on open 
country where there are no treE:s, and be ,compelled to plant a 
given number, aceol'ding to the acreage lre takes up. The 
I'aneher and his cattle should be forever removed from all 
lands having a semblance of forest left, and confined to the 
open country, where he also would plant groves of trees for 
shade for his animals. Finally, everyone who has the good 
and prosperity of these Islands at heart, should plant trees in 
l':wines and any waste place wherever found. By such means, 
::;ulficient water would be assured to the householders, and 
moisture to the agriculturist, who depends entirely on an ade· 
quate supply of water to grow his crops and to supply him 
with comfort and even existence. 
A t considerable private expense tree planting and in a 
small way forest preservation has been practiced he.re in Ko-
hala fOI' many yeaJ's; the efforts of the pioneers in this good 
work is apparent today. Not only have their homes been 
beautified, but ravines and waste places give ample testimony 
of ,the good work done, and being steadily done. 
I regret to say this praetice is not as general as it might' 
be, and no great or beneficial results will ever be accomplished 
until this practice becomes universal and· national. 
Allow me to again urge the necessity of immediate steps, 
being taken to make forest pI'eservation, re-foresting and tree 
planting g('n('rally a national issue. In order to get the pub· 
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lic interested I would suggest the formation of au Arbor Day 
Society, in every district on these Islands. 
LETTER FROM R. E. BLOUIN. 
Louisiana Sugar Experiment Station, Oct. 24, 1901. 
Mn. E. E. OLDING, Kohala Sugar Company. 
* * * Regarding the manufacture of sugar, I will state 
that in Louisiana there has been a general improvement, both 
with the mills and other apparatus in the sugar house. Our 
mills here are similar to the modern mills erected in the 
Islands, and as you are familial' with these, it is useless to 
explain them. 
In clarification, we bave a number of processes, using suI-
pbur, lime and phosphoric acid as clarifying agents. In some 
of these the old idea of sulphuring first, then liming to about 
neutrality, has been carried out. ~Vtih others; lime has been 
added to quite a degree of alkalinity, and sulphured until this 
alkalinity was reduced to slight alkalinity, heating, and mak-
ing a double sulphuration, or sulphuring again to slight acid-
ity. \Vith thiR process quite a light juice is obtained, and no 
difficulty experienced in getting white sugar. Again, a high 
sulphuration at first, followed by one application of lime to 
neutrality, has been carried out. \Vith others, lime has been 
white sugars. \'Vith phosphoric acid, about the same combin-
ations exiRt as when vou were with us here on this station. 
Several forms of good filters have been introduced in the 
sugar house, both for filtering clarified juices, and the settlings 
and skimmings of the ordinary clarification. 
The Deming apparatus is also used to some extent, and as a 
rule has given satisfaction with mill juices, though it is not 
considered a success with diffusion juices. 
In evaporating the juice to a syrup, the only new machine 
has been the Lillie Efl'ect, and its results have not been as 
satisfactory as those in the' Islands. 
In boiling, there are, as you know, a number of methods car-
ried out, some with more or less advantages. 'ro enumerate 
these would be going into numerous details, some of which 
we question tlwir adaptability and usefulness. 
I note speeially your desire for data on the utilization of 
w\lste products. Of course you are aware that our waste 
molasses is utiliz(>d as a source of alcohol; also that it is mixed 
with glucose and other products to form a palatable table 
syrup, and frequently bleaehing is resorted to. It is also ex-
tensively used as a stock food, and as the latter has been ex-
tremely profitable. 
As to the utilization of bagasse for paper making, I regret 
that I cannot give you any absolute data, other than mere 
hearsay. It is known that an equal portion of dry matter in 
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the bagasse will produce nearly its weight of paper. By this 
Ido not mean to say that one ton of bagasse will produce one 
ton of paper-or nearly that-but that one ton of the fibre 
contained in the cane bagasse will produce approximately one 
ton of paper. Paper a short while ago was worth about $3.50 
per hundred pounds; prior to that it was as low as $1.45 per 
hundred pounds. This paper, the price of which I here quote, 
is the ordinary newspaper quality, which can be easily man· 
. ufactured from bagasse; but at present I know of no factory 
making tbis quality of paper. There is but one factory that I 
am aware of, that is making IJaper from bagasse on a com-
mercial scale, and that is E. H. Cunningham & Co., of Sugar 
Land, Texas-that is from bagasse or diffusion chips, the lat-
ter, I believe, forming his principal source of material. He 
has not attempted to make anything but wrapping paper, for 
which he has quite a ready market, and I believe has found it 
quite profitable. 
There are several projected paper mills spoken of in this 
State, but as yet nOlle are in operation. It has been demon-
strated, however, that not only the paper used for newspaper 
purposes, and the ordinary wrapping paper, can be made of 
bagasse, but that any of the finel' qualities of paper can be 
manufactured, if sufficient skill is applied. 
I trust that what I ~lave here given you will be of some 
assistance to ,YOU in your report, and regret that your letter 
has remained so long unanswered, which I assure you, how-
ever, is due to Dr. Stubbs' absence and the lateness at which 
it was brought to my attention. * if * 
Very truly yours, 
'R. E. BLOUIN. 
----:0::----
WORK OF THE EXPERIMENT STATION AND LABA-
TORIES OF THE HAWAIIAN SUGAR PI,ANTERS' 
ASSOCI.ATION. 
(R. E. Blollin, M. S., Director and Cbief Chemist.) 
To '.fI-m 'rUUSTEES AND ME~!BERS OF THE HAWAIIA::-l SUGAlt 
PLANTERS' ASSOCIA'l'ION: 
GE:\'.fr.mmN:-Ip this report, J have compiled the results of 
the experiments set out by my predecessor, Dr. Maxwell, ac-
counts of whieh have been gin'n in previous reports; and a 
general statement of the new ,york is given. 
RESUI!rS OF RA'l'TOONS 
from crop of 18!)!)-given in the report of that year. These ex-
periments were conducted to bear on the question of fertiliza· 
tion,-the results of the plant cane were given in 1899. 
The rattoolls were cut back in July 1899, and contjll\lt~(l 
under ordinary treatment as to irrigation, cultivation aIHI 
fertil iza tion. 
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. The first preparation of the land has been fully described 
on page 4' of the rep.ort for 1899, as well as the conditions of 
planting, size of plats, etc. There are twenty plats, each in 
duplicate, the only difference being that each alternate plat 
is made a duplicate -of the preceding, but with a different 
variety of cane. The odd numbered plats are Rose Bamboo. 
ani! the even numbered ones Lahaina. 
The following is the fertilization used, given in pounds of 
each ingredient per acre and source of ingredient: 
PLATS I AND 2. 
179 Ibs. Nitrogen per acre (from dried blood). 
255 Ibs. Potash per acre (from sulphate of potash). 
155 Ibs. Phosphoric Acid per acre (from double superphos-
phate). 
PLATS 3 AND 4. 
1S7 Ibs. Nitrogen per aCl'e (from sulphate of ammonia). 
255 Ibs. Potash pCI' acre (from sulphate of Potash). 
14.5 Ibs. Phosphoric Acid pel' acre (from double superphos-
phate). 
PLATS 5 AND 6. 
179 Ibs. Nitrogen per acre (from nitrate of soda). 
255 Ibs. Potash pel' acre (from sulphate of potash). 
145 Ibs. Phosphoric Acid pel' acre (from double superphos-
phate). 
PLA1'S 7 AND 8. 
255 lbs. Potash pel' a\~re (from sulphate of potash). 
145 Ibs. Phosphoric Acid pel' acre (from double superphos-
phate). 
PLATS 9 AND 10. 
227 Ibs. Nitrogen per acre (;I, from dried blood, 1 from SUl-
phate of ammonia, n from nitrate of soda). 
255 Ibs. Potash pel' acre (from sulphate of potash). 
PLATS 11 AND 12. 
227 Ibs. Nitrogen per acre (-} from dried blood, -} from sul-
phate of ammonia, -} from nitrate of soda). 
145 Ibs. Phosphoric Acid pel' acre (from double superphos-
phate). 
PLATS 13 AND 14. 
255 lbs. Potash per acre (from sulphate of potash). 
PLATS 15 AND 16. 
1M Ibs Phosphoric Acid pel' acre (from double superphos-
phate). 
PIJATS 17 AND 18. 
227 lbs. Nitrogen pCI' aere 0 from dried blood, 1 from suI-
.. phate of ammonia,} from nitrate of soda) .. 
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PLATS 19 AND 20. 
Unfertilized. 
As before mentioned, it will be noted that each test is in 
duplicate, and the duplicates are of different varieties, i. e., 
Rose Bamboo and Lahaina. This duplication is quite valu-
ablE> as it not only serves to confirm the results, but also to 
mark out the behavior of the different varieties when sub-
jected to exactly the same treatment. It is also well here to 
refer to the quantities of fertilizing ingredients used, and COlli-
pare them with those used on the first or plant crop, published 
in the report of the station for 1899. It will be noted that the 
amount of all of the ingredients has been increased, (the 
cause for this will be discussed in the second portion of thi.s 
report) and that the relative increase of each ingredient is not 
the same, nor is the quantity of each source of the ingredients 
made such as to give exactly the same amount of the vital 
ingredient in each test, with the exception of potash. For 
instance, the amount of nitrogen used varies from 179 Ibs. in 
plats 1, 2, 5 and 6 to a maximum quantity of 227 lbs. in plats 
9 to 12, 17 and 18. Phosphoric acid, while not so variable as 
the nitrogen, also ranges from 145 lbs. in plats 1 and 2 to 194 
lbs. in plats 15 and 16. All fertilization was applied in three 
applications, using exactly one-third (;n the amount applied 
per acre at each application. The dates of application were 
as follows: 
First Application-July 26th, 1899. 
Second Application-October 10th, 1899. 
Third Application-March 29, 1900. 
The same care was exercised in cutting, weighing, and 
analyzing the experiments that were observed in the previolls 
crop and the results, are in every way comparable with those 
of the first crop. 
The following table gives the weight of cane pel' acre from 
each plat: 
. 
WEIGHT OF CANE PER AORE. 
Plat. Rose Bamboo. Plat. Lahaina. 
1 ................ 173,767 Ibs. 2 . ..... ----.... 216,679 Ibs. 
3 ................ 192,491 Ibs. 4 • •••••• 0 •••••••• 272,723 Ibs. 
5 .......... ..... 196,846 Ibs. 6 . ............... 275,276 Ibs. 
7 ................ 158,056 Ibs. 8 • •••••• 0 •••••••• 148,070 Ibs. 
9 ................ 162,063 Ibs. 10 . ............... 282,204 Ibs. 
11 •• .. I ••••••••••• 216,879 Ibs. 12 • •••••••••••••• 0 203,~43 Ibs . 
13 ................ 152,425 Ibs. 14 ................ 1l)1,135 Ibs. 
15 ................ 174,200 Ibs. 16 . ............... 115,2301"-. 
17 ................ 175,071 Ibs. 18 . ............... 174,200 Ibs. 
19 ............••.. 115,230 Ibs 20 ................ 137,618 Ibs. 
A.verage ......... 171,703 Ibs. Average ......... 197,658 Ibs. 
In pursuing the above table, it will be noted that there are 
greater variations in the weight of the cane pel' acre than was 
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observed in the first crop, due both to the action of the fertil-
izing ingredients used, and the exhaustion of those in the soil 
by continuous cropping without the renewal' of some or all of 
the ingredients. 
It would be premature here to enter into an exhaustive dis-
cussion of the causes of these results, and I will have to ask 
your indulgence until a second report is published, wbic'h data 
is not yet compiled, and which, it Is hoped, will give us more 
light upon the subject. 
Further examination of the above table will ·be deferred 
until other data covering the characteristics of the cane has 
been presented. 
The following table gives' the analysis of the juice of the 
cane from which the sugar yield per acre will be obtained: 
ANALYSIS OF JUICES. 
ROB Il: BAMBOO. 
PInt. 
1 ................................. . 
3 ............................. .. 
5 ............................... . 
7 ............................. .. 
9 .............................. . 
11 ............................. . 
13 .............................. . 
15 ................................. . 
17 ............................... . 
19 ............................... . 
DenSity bylSUCrose in Glucose in Purity of 
Erix. Juice. Juice. Juice. 
16.82 
17.40 
17.50 
18.28 
17.07 
17.67 
18.67 
19.32 
18.18 
19.98 
]5.00 
14.95 
]5.50 
]6.40 
15.00 
15.70 
17.00 
17 AU 
16.30 
18.25 
.41 
.45 
.42 
.21 
.37 
.38 
.25 
.24 
.32 
.18 
89.17 
85.91 
88.56 
89.71 
87.87 
88.85 
91.05 
90.06 
89.65 
91.34 
. Aver~~~.~~-~1s-ro -:-W15 -.32T89~27 
LAHAINA. 
PInt. 
------------------------
Densi.ty bylSUcro.se in GlucC!se inl Puri~y of 
Erlx. JUIce. JUIce. JUIce. 
2 ............................... . 17.50 15.30 .73 87.42 
4 .............................. .. 16.60 14.05 .82 84.62 
6 ........................... .. 1660 14.30 .73 86.14 
8 ................................ . 18.72 ]6.09 .39 90.27 
10 ............................... . 17.99 15.95 .47 88.66 
12 ............................. . 16.87 14.50 .76 8595 
14 •............................... 20.38 18.30 .24 89.79 
16 ...................... '" ... .. Hl.28 17.45 .32 90.50 
18 ............................... . 17.46 15.20 .71 87.05 
20 ............................... . 20.88 18.951 .21 9J.75 
Average ....................... 18.23 - W. m -.5-4 -187.'82 
~~-2~~~~~ ________ ~ ____ _ 
From ihis data it is observed that the density, sucrose and 
purity are very low for Hawaiian cane juices. This was the 
general result last season throughout the islands, caused 
chiefly by the unusual rainfall ill the fall and winter months. 
While tasseling on the rattoons was quite free, the canes kept 
up quite a vigorous growth, and the lack of the dry season 
for maturity caused the low sugar content. A very heavy 
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weight of cane was obtained, but as before noted, it was of 
quite a low sugar content. • 
SUGAR PER ACRE. 
ROSE BAMBOO. 
Plat. 
1 .... '" .. . ........................ . 
3 .................. '" ......•......... 
5 ................ , ............... __ . 
7 ................................... . 
9 ................................... . 
11 ................................... . 
13 ................................... . 
15 ................................... . 
17 ................... ................ . 
19 .................................. . 
pounds of 
Cane 
Per Aere. 
173,767 
192,491 
196,846 
158,056 
162,063 
216,879 
152,425 
174,200 
175,071 
115,230 
-------------------
Average..... .............•........ 171,703 
SUGAR PER ACRE. 
LAHAINA. 
Plat. 
2 ................................... . 
4 ................................... . 
6 .... '. J •••••••••••••••••••••••••••••• 
8 .................................. . 
10 ................................... . 
12 ................................... . 
14 ................................... . 
16 .................................... . 
18 ................................... . 
20 ................................... . 
Pounds of 
Cane 
Per Acre. 
216,679 
272,723 
275,276 
148,070 
282.204 
203,443 
151,135 
115230 
174,200 
137,618 
Per Cent 
Sucrose in 
Cane. 
13.47 
13.42 
1392 
14.72 
1347 
14.10 
1527 
15.62 
14.63 
16.39 
14.50 
Per Cent of 
Sucrose 
in Cane. 
13.66 
12.54 
12.77 
14.37 
14.24 
12.95 
16.34 
15.68 
13.57 
1692 
----1-----
Pounds of 
Sugar 
Per Acre. 
23,406 
25,832 
27,401 
23,266 
21,830 
30,580 
23,275 
27,210 
25,613 
18,886 
24,897 
Pounds of 
Sugar 
Per Acre. 
29,601 
34,Hl9 
35,153 
~1,278 
40,186 
26,346 
24,695 
18,068 
23.649 
23;285 
Average ....................... ":'~I. 197,65_~_ ~~~. ___ 2_'8,~?5_ 
The above table gives the final results of the fertilizer tests 
and are very conclusive. Before discussing the results, some 
explanation of the pounds of sugar yielded per acre is neces-
sary. This, as here given, is the total amount of sugar pro-
duced by the cane per acre, and does not represent the avail-
able sug'ar or the amount that could be obtained from this 
cane in the sugar house. This aIUount varies considerably in 
the different factories and in 0111' best factories it is not over 
86 per cent of that contained in the cane. And again it will 
be noted that while the results generally bear out and con-
firm those obtained from the first crop, this beillg a rattoon 
erop, the stand was not so perfect, and in the same instances 
there were several vacant spaces in the experiment rowS 
which have had influence on the results. 
In comparing the action of the fertilizing ingredients on the 
different varieties, it is obsel'\'ed that the Hose Bamboo pInt 
11 with nitrogen aud phosphoric acid gave the highest yield 
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both in the weight of the cane per acre and in the amount of 
sugar produced. 'rhis ts somewhat at variance with the re-
sults of the previous crop, but is fully borne out in all of the 
results with this variety. Plat 15 with phosphoric acid alone, 
while yielding a larger weight of cane than any of the plats 
on which nitrogen was applied, except plats 5 and 11, is prac-
tically equal to the next best result obtained from any com-
bination of the fertilizing ingredients, and ranks a close third 
in the sugar yield, and all the results show a very marked in-
crease in sugar over the unfertilized' plat 19. Plat 9, nitrogen 
and potash, which in the last crop gave the second yield oftlle 
plats, in this crop gives the next to the lowest yield. To giv~ 
the theory or reason which might apply to this would be un-
wise, and we will ask your forbearance until further investiga-
tion shall give us more data on the conditions. -With the 
Lahaina, which is a more delicate cane, than the Rose Bam-
boo, the results are quite pronounced and as a general rule, 
bear out and confirm those obtained from the first crop. Plat 
]0, nitrogen and potash, gives highest yield both in weight of 
cane and sugar per acre, followed by plats 6 and 4. The only 
exception to be noted is the small production obtained from' 
plats ]4 and 18, which gave very good results on the first crop, 
and contain in one or the other the same ingredients that 
combined in plat ]0 gave the best yield_ 'Where these ingred-
ients are used singly, they show a comparatively small in-
crease over the unfertilized plat, but combined the result is 
very pronounced. Regarding plat 16, phosphoric acid alo1l0, 
this result must not necessarily be taken as conclusive, as the 
stand of cane on this plat was the poorest in the experiments, 
and has unquestionably influenced the results .. However, alJ 
of the results tend to give no increase in yield from phos-
phoric acid with Lahaina cane. Before concluding the com-
ments on these tables, a more condensed table giving the 
average results of the fertilizing ingredients on the two vari-
eties will be given for comparison with the results of 1899 Ol' 
the previous crop from these fields. 
Fertilizi·ng Ingredients. 
Unfertilized ............................ . 
Phosphoric Acid ......................... . 
Potash .............................. . 
Nitrogen ............................... . 
Nitrogen and Phosphoric Acid ........... . 
Nitrogen and Potash ................... . 
Nitrogen, Phosphoric Acid and Potash .... . 
Lowest Yield (plat 1G) ... ; ............... . 
Highest Yield (plat 10 .................. . 
Pounds of Sugar 
pel' Acre. 
21,085 
22,639 
23,985 
24,631 
28,463 
31,008 
29,265 
18,068 
40,186 
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RESULTS OF PREVIOUS CROP OF PLANT CANE HAR-
VESTED IN 1899. 
Pounds of Sugar 
Fertiliz'ing Ingredients. per Acre. 
Unfertilized . . . .......................... 21,832 
Phosphoric Acid .... _ ................. " . . 21,892, .. 
Potash .... ' ........ " .... _ .... , ........ ;. 25,201 
Nitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 25,463 
Nitrogen and Phosphoric Acid . __ ..... _ ... ' 25,041 
Nitrogen and Potash ... '" _ ...... " .. . ... 27,230 
Nitrogen, Phosphoric Acid and Potash . . . . . 25,493 
Lowest Yield (plat 20) ...... _ . . . . . . . . . . . . . 21,275 
Highest Yield (plat 3) ......... . . . . . . . . . . . . 29,189 
From the above results it is noted that the same fertilizing 
ingredients gave the highest yields both in the plant and rat-
toon crops, i. e., nitrogen and potash, and the lowest average 
yield the unfertilized plats. As a whole the results from botb 
crops are con,formative, but in the rattoon crop, the results of 
fertilization are much more pronounced. This was· expected, 
as the first crop had removed a considerable quantity of the 
fertilizing ingredientsfrolU the soil, and again' the rattooll 
crop was fertilized much heavier than the plant crop. The 
small decrease in sugar pel' acre on the unfertilized plats from 
the yield these plats gave with the plant cane is quite surpris-
ing, and while many reasons can be attributed for this, it is 
better to defer comment until the full data of the conditions 
are at hand. 
VALUE OF CANE TRASH AS A FERTILIZER. 
The following experiments were (:onducted with the object 
of determining the value of cane trash as a fertilizer. Lahaina 
eane was used as seed and the land treated as follows: 
Plat 2-Received lime at the rate of 2,000 pounds per acre; 
but no trash \vas applied. 
Plats 5 and 8-Trash, which had been partially rotted ill 
silo, and applied and dug in the soil three months before 
planting, and in a quantity re8embling that given by the sta-
tion crop of cane in 1899. 
The following are the results: 
PInt. Fertilization. 
Pounds of Calle 
per Acre. 
2 2,000 lhs. of lime per acre............... .... 258,687 
5 2,000 lbs. of lime per acre and silo trash ,... . . . . . 261,300 
~,OOO lhs. of lime per acre and silo trash. . . . . . . . . . . 278,720 _~ 
The above table gives the weight of cane pel' acre; the vari-
ations are not as pronounced as was expected, but before 
further examining, other data will be presented. 
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ANALYSIS OF JUICES. 
Plat. Brix. Juice. JUice. Juice. 
--------------------/----
Density byjsucrosc injlGIUCOSe i-:--;UitY of 
~::::::::.::::::::::::::::: ...... ~g:i~ I t~::g :gi ~g:~g 
.................. .... .... ..... 17.63 15.50 .63 87.91 
Average. ............. ...... 17.53 J 15.50 -~-5 - 88.42 
The sa~~ remarks regarding the density, sucrose and purity 
of t~eae JUIces that were made on the previous plats are fully 
applIcable here. Before further discussing these results the 
YIeld of sugar per acre will be given. 
2 
5 
8 
Plat. 
., ••••••••••..••••••.. 0. 
........................ 
....... , ................ 
-------
Average ............ 
SUGAR PER ACRE. 
Pounds of Cane Per cent. of Su- Pounds of Sugar 
per Acre crose in Juice pcr Acrc 
258,687 ]3.11 33,914 
261,300 14.73 38,489 
278,720 13.92 38,789 
------
266,229 13.92 37,059 
The yield of sugar while quite. large in each instance is dis· 
tinctly in favor of those experiments where the trash was 
applied. However, it should be stated that this is the first 
crop of sugar cane harvested 01' grown on this land, and while 
the results are quite pronounced, it is expected that as the 
land becomes more exhausted by continual cropping that 
there will be a much larger difference between the trash ex· 
periments and those where the tra.:;h has not been returned to 
the soil. It should also be mentioned that this soil is almost 
. in a virgin state and the unfertilized plats, even after two 
crops have been removed, gave for the second crop quite a 
good sugar yield. 
YIELD OF CANE AND SUGAH. WHEN PLANTED IN 
ROWS AT DIFFERENT DISTANCES APART. 
In these experiments Lahaina Cane was exclusively used, 
and the distance between the rows varied within practical 
bounds. Each plat was treated in exactly the same manner 
regarding cultivation, fertilization, and irrigation, and the re· 
sults are strictly comparable. 
Plat l-The rows are foul' feet apart. 
Plat 2---The rows are five feet apart. 
Plat 3-'l'he rows are six feet apar·t. 
Plat 4-The rows are eight feet apart. 
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WEIGHT OF CANE. 
Plat. pounds of Cane per Acre 
1 ..... '" ............................................. . 
2 ..................•..................................... 
3..... ....•...... . ................................... . 
4 ... '" ............................................... . 
203643 
270,010 
216,711 . 
196,747 
Average .:.......... ...... .. .. . .. .. .. ... ....... 22],778 
From the above it is noted that the difference in the weight 
of cane per acre with the different distances of the rows is 
considerable. The greatest difference being between plats 
two and four. 
The plat with the five feet rows, No.2, gives the greatest 
yield of cane, and the one with eight feet rows the smallest. 
The difference being 73,263 pounds of cane per acre. 
The analysis of the juice from this cane will now be given. 
ANALYSIS OF JUICE. 
Densi~y by,lsucrose inlGluc~se in Purity of 
Bnx. Juice. JUlce. Juicc. 
----------------~-----
1.... .... ...... ........ ......... 18.88 /1680 I .53 88.98 
Plat. 
2 .. . .. .. .. .. .. .. .. ... .. .. .. .. .. .. 17.90 15.95 .57 89.11 
3...................... ...... 16.96 14.63 .80 I 86.28 
4................................ 16.18 I 14 05 \ .88 86.83 
Average .................... :1 17.48 I 15.36 -. 6-9 -1-~88 
Here again as throughout the crop the sucrose is low for 
Hawaiian conditions. 
YIELD OF SUGAR. 
Plat. 
1 ................................... . 
2 ..................................... . 
3 ....................... ; .......... -. 
4 .. _ ..........••....... , ............ . 
----._'--~----
Pounds of 
ClInc 
per Acre. 
203,643 
270,010 
216,711 
196,747 
pcr Ccnt of 
Sucrose in 
Cane. 
1509 
14.33 
13.14 
12.62 
pounds of 
Sugar 
per Acre. 
30,730 
38,692 
28,476 
24,829 
Average. ' ................ , .... ... 221,778 13.80 30,682 
Here the yields show very gl'eat differences. The five feet 
rows, Plat 2, gives 11uite a large iUf'rease in sugar per ael'C 
(praetically four tons) followed by the fonr, six, and eight feet 
rows in order named. Most of the eane rows on the islands 
are five feet, and these experiments show very forcibly that 
this is the most economic and advantageous distance to 
plant. The five feet rows besides giving' both the largest 
weight of cane and yield of sngar also gave a juice of highet' 
purity than any of the other plats, thongh the advantage ill 
this resllect over plat 1, foUl' feet row, is very small, and the 
percentage of sucrose inplat 1 is greater. 
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Local conditions will have to be considered in the absolute 
determining of the distances between the rows, but every 
effort should be made to have them conform as nearly as pos-
sible to the five feet rows. 
IRRIGATION EXPERIMENTS; 
In testing this question, special attention was directed to 
the time and amount of water used. In the report for 1899, 
attention is called to the vitality of the cane under different 
applications of water at regular periods, and now the final 
results of these experiments are given together with others 
closely allied to them. 
Plat 21 recei"-red one inch of water per week. 
Plat 22 received one inch of water per week. 
Plat 23 received two inches of water per week. 
Plat 24 received two inches of water every two weeks. 
Plat 25 received three inches of water every week, 
Plat 26 received three inches of water every three weeks. 
'While these are the general plans of il'l'igating, the natural 
causef;l, such as rainfall, etc;, have made a deviation from thifl 
plan necessary, and on pursuing the irrigation table here 
given, it will be noted that these experiments were only gen-
erally carried out and that the l'elative proportion of irrigatiou 
water applied is somewhat different from that outlined in tIlt' 
statement of the experiments. However, these experiments 
are comparative, and the results are very intel·esting. 
The increase in water applied at different periods and the 
cause for this has been fully explained in the report for last 
year, and will not be repeated here. 
WATER USED DURING THE PRO DUOTION OF THE OROP 
Time of Application. \ Rain-fall. 
PInt 21: 
------
1899 . In. In. 
June. ..................... '0.70 4.0 
July...................... 0.17 4.0 
August. . . . . . . . . . . . . . . . . . . 1 40 4.0 
September................. 0.71 6.5 
October. . . . . . . . . . . . . . . . . . . 2.92 6.0 
November................. 0.49 5.0 
December.. . . . . . . . . . . . . . . . 1. 70 5.0 
1900 
Januarv .................. 0.74 4.0 
February ................. 0.90 6.5 
March .................... 1.35 6.0 
April ..................... 4.41 2.0 
May .... _ .................. 1.32 8.0 
June ................... '" 0.54 9.0 
July ...................... 2.38 10.0 
August ................. : . 1.68 8.0 
September ................. 1.45 10.0 
October .................. 6.99, 7.0 
November ... _. .. . . . . . . . . .. 11.11\~ 
40.96 106.0 
. 
--
Irriglttion Water 
Plat 22.;Plat 23.jPlllt 24. Plitt 25. 
----;:-I~I~ --;::-
3.0 7.0, 3.0 10.0 
5.0 8.0' 10.0 12.0 
4.0 8.0 '" . . 12.0 
6.0 12.0 10.0 18.0 
6.0 10.0...... 15.0 
5.0 10.01 6.0 15.0 5.0 10.0 4.0\ 15.0 
4.0 8.0 4.0 12.0 
6.5 11.0 4.0 16.5. 
5.0 10.0 8.0 15.0 
2.0 ~.Ol ..... , 6.0 
6.0 12.0 8.0 18.0 
8.0
1 
14.0 8.0 21.0 
9.0 10.0 8.0 15.0 
9.0 8.0 120 12.0 
8.0 10.0 8.0 15.0 
3.0 8.0 4.0 12.0 
].5 2.0 '" ... 3.0 
-----
96.0 162.0 97.0 242.5 
Plat. 2 
In. 
4. 
9' 
6. 
o 
o 
o 
6.0 
3.0 
6.0 
3.0 
6.0 
6.0 
3.0 
6.0 
12.0 
6.0 
12.0 
6.0 
6.0 
...... 
100.0 
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The fertilization of these plats was somewhat different from 
the fertilization of .any of the other plats given, and forbears 
comparison with any except themselves. In fertilizing only 
nitrate of soda and sulphate of potash were used, and the fol· 
lowing are the number of po.unds of each fertilizing ingredient 
used per acre: 
Plat 21-138.6 lbs. nitrogen from nitrate of soda and 156.8 
lbs. of potash from sulphate of potash. 
Plat 22-133.4 lbs. nitrogen from nitrate of soda and 157.5 
lbs. potash from sulphate of potash. 
Plat 23-The same fertilization as 21. 
Plat 24---'-Fertilized as Plat 22. 
Plat 25-Fertilized as Plat 2]. 
Plat 26-FertiIized as Plat 22. 
The preparation and cultivation of these plats were iden-
tical, and the same as given to the plant cane in the crop of 
1899. . 
WEIGHT OF CANE. 
Plat. 
21. ................................... '" .................. . 
22 ........ __ ............................ __ ............•...... 
23 ......................................................... . 
24 .......................................................... . 
25 .......................................................... , 
26.................... . .................................. . 
Pounds of 
Cane 
per Acre. 
3:12,728 
284,882 
390,080 
328,657 
285,343 
226,170 
Average ............................ __ ........... . ...... 307,977 
Average of one inch weekly... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.305 
'l'his table gives us the weight of calle harvested per acre. 
The results are very pl'onoullced, and the yield of cane very 
large. Vlhile here, it should be noted that this crop is from 
practically a virgill soil that had been quite liberally fertilized 
and that the yield is further enhanced by the conditions pre-
viously noted as prevailing last season. 
Following this the data covering the analysis of the juice 
from the cane will be given: 
ANALYSIS OF JUI ;E8. 
Plat. Bri:.:. Juice. Juice. 
Purity of 
Juice. 
Densisy by Sucrose inllGlUCOSC in 
------------- ---
21..... ........... ...... .......... 17.97 15.98 .58 
22............... ................. 19.68 17.70 .35 
23................. ................ 17.77 15.60 .70 
24...... ........ .................. 16.70 14.40 .73 
25................................ 17.87 15.75 .73 
26.... .. .... .. .... .. ... .. .. .. .. .. . 17.77 15 70 .69 
88.93 
89.93 
87.78 
86.22 
88.13 
88.35 
------------·-1----1---- -------
A.verage ..... " ..... 17.96 -1423 .63 88.25 
• 
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The juices are near the average of those of the preceding 
experiments given in this report and are' low for Hawaiian 
conditions, due to the same causes as previously given. 
The following table gives a compilation of the results I)f 
these plats, and also the sugar produced per acre. 
SUGAR PER AURE. 
Plat. 
21 ................. , ............. , .... , 
22 ...................... , ............ , 
23 .................................... . 
24 ...... __ ............ , ............ , .. , 
25 •............... ,',., .... , .......... . 
26 ................. ' ................... . 
I Pounds of Cune per Acre, 
332,728 
284.882 
390,080 
328,657 
285,343 
226,]70 
-----,------------- -----
Average... ... .. .. ....... ......... 307.977 
Per Cent of Pounds of 
Sucrose Sugar 
in Cane, per Acre, 
14.30 47,580 
15.89 45.268 
14.01 54,605 
12.93 42,505 
1414 44,387 
14.10 31,890 
-----
14.23 43,825 
Before discussing these results, an additional explanation 
regarding the sugar yield pel' acre should be noted. As before 
stated in tbis report all of the sugar yields give the number 
of pounds o~ sugar actually produced pel' acre, and not the 
number of pounds that should or would be produced in the 
manufacture of sugar from the cane. This is a varying quan· 
tity, and is not greater than 86 per cent of that produced by 
the cane even in our best sugar houses. This is repeated her,~ 
so as to avoid any errors that might be made in an examina-
tion of the above tables. 
These results al'e pronouncedly in favor of the application 
of two inches of water weekly. The other applications of 
water, with the exception of plat 26, where the interval be-
tween irrigations was three weeks, while showing consider· 
able variation in the weight of cane per acre are closely allied 
in sugar yield. Special attention should be called to plat 24, 
where there was two inches of water applied every two weeks. 
This plat gave a very good weight of cane, but the sugar con-
tent of the cane is markedly low, bringing the sugar produced 
per acre somewhat below that of the other plats receiving th.~ 
same amount of water. \Vith this plat and plat 26 the only 
plats where an interval of over one week elapses between irri· 
gations, the results conclusively condemn the extension of the 
intervals between irrigation beyond the weekly period. These 
experiments have been continued, and while the results are 
now quite pronounced, it is expected that much more light 
will be thl'own upon the subject of irrigation by these and 
other experiments now being carried on. 
IRRIGA'l'ION. 
Owing to the variation in the amount of water applied iO, 
the diffel'ent crops harvested this year, it has been deemed ad-
visable to separate the il'l'igation ·)f each character of expel'i-
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ments an.d discuss these under separate headings from the 
primary object of the test which has been given before. 
The following table gives the water used on the rattoon 
crop: 
WATER USED DURING THE PRODUOTION OF RATTOON CROP 
Time of Application. R ' 11 Irrigation a.nia. Water. 
1899. 
July ................................................ . 
Augu!)t ............................................ . 
September ......................... " .... _ ........... . 
Ootober ............................................ . 
November ........................................... . 
December ........................................... . 
1900. 
January ........................................... . 
~~~bha:. : : : : : : : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : 
April .............................................. . 
May ............................................... . 
June ............................................... . 
July .. _ ............................................ . 
August ........................................... . 
September ......................................... . 
October ......................................... "" 
November .......................................... . 
Inches. 
0.08 
1,40 
0.71 
2.92 
0,49 
1.70 
0.74 
0.90 
1.35 
4.41 
1.32 
0.54 
2.38 
1.68 
1.45 
6.99 
11.11 
Inches. 
3.0 
5.0 
5.0 
5.0 
5.0 
4.0 
3.0 
3.0 
3.0 
1.0 
4.0 
6.0 
70 
6.0 
7.0 
3.0 
1.0 
40.17 71 0 
Before enteri:ng into a discussion of irrigation, the other 
application of water given to the plant crop under the general 
headings, value of cane trash, rows of different distances will 
be noted, both experiments being with Lahaina plant cane. 
WATER USED DURING THE PRODUOTION OF THE PLANT 
CANE OROP. 
Time of Application. 
1899. 
June ... '" ......................................... . 
July ...............................•................ 
August ............................................ . 
September ........................................ . 
October ............................................ . 
November ........................................ . 
Deoember ........................................... . 
1900. 
Rainfall. 
Inches. 
0.70 
0.17 
1.40 
0.71 
2.92 
0.49 
l.70 
January........ .................................... 0.74 
February........... ........ ....................... 0.90 
1\farch .... . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 1.35 
April........ ........... . .... ..... ................. 4.41 
May ................................................ 1.32 
June...................... ........................... 0.54 
July ... '" .......................................... / 2.38 
August . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 1. G8 
September... .... .. .... .. ........................... 1.45 
Ootober ............................................. j 6.99 
November......... ................................. ~::: 
Irrigation 
Water 
Inches. 
3.0 
4.0 
5.0 
5.0 
30 
5.0 
5.0 
3.5 
3.0 
5.0 
5.5 
8.0 
9.0 
7.5 
9.0 
5.0 
1.0 
86.5 
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There. is some difference between the irrigation of the plant 
and rattoon crops and the period of growth for the plant crop 
is somewhat longer giving a longer period of irrigation; and 
a slight additional rainfall. 'rhe rainfall, of course, fell alike 
over aJl crops, but the irrigation and rainfall on the rattoon 
Cl'Op includes only that after the cutting back of this crop 
in July. While the rainfall during the growing period is very 
neal' the average, the greater part of the growing period rain-
fall was much below the average. Of the 40 inches rainfall 18 
inches fell during October and November,at which time the 
crop is nearing maturity and requires very little water. 
The following table gives the rainfall and irrigation water 
of the different crops: .. 
Year. Rafnfall Irrigation Inches: I'i:~~~~·. 
Total 
Water. 
Inches. 
-----------~---- -----" --,---1-,---,---,----
1897-1898 .................................. / 46 5 I 47.0 
18981899.... . .. ....... . ... .. .... ... .. ..... 26.9 76.0 
1899·1900 Rattoolls......................... 40.17 710 
1899'1900 Plant ............................ , 40.96 I 865 
93.5 
102.9 
111.17 
127.46 
To this another table glvmg the rainfall and irrigation 
water used in the irrigation experiments will complete our 
data covering the application of water to the crop of 189U· 
1900. 
Experiment. 
Inches. ~~~~~'. i~~~~r;. HainfalJ. Irrigation II Total 
----------1-----
Plat 21. .................................. " 
Plat 22 .................................... . 
Plat 23 .................................... . 
Plat 24 .................................... . 
Plat 25 .................................... . 
Plat 26 ................................. " 
40.96 
40.96 
40.96 
40.96 
40.96 
40.96 
106.0 
96.0 
162.0 
97.0 
242.5 
100.0 
146.96 
136.96 
202.96 
137.96 
283.46 
140.96 
From these tables we have quite a range in the amount of 
water used in the different crops, from 93.5 inches in the crop 
of 1897-98 to 283.46 inches. the maximum amount of water 
used dming the growth' of' the present crop. Another table 
giving the number of g.allons of water used per acre by the 
different crops will present this matter in a more definite 
light. 
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GALLONS OF WATER USED PER ACRE BY THE CROPS. 
Year. Rainfall. 
Irrigation I Total Watcr. Gallons. Water. Gallons. Gallons. 
1897-18:18 ............... " ........ 1,263.870 1,277,460 2,541,330 
1898-1899 ......................... 7R1,142 2,065,680 2,7fl6,822 
1899-1900 Rattoon ................. 1,091,821 1,929,780 3,021,601 
" Plant ..................... 1,113,293 2,351,070 3,364,363 
" Plat 21 ................... 1,113,293 2,734,308 3,847,6(11 
" Plat 22 .................. 1.113,293 2,609,280 3,722,573 
" Plat 23 ................. 1.113.293 4,402,160 5,515,453 
" Plat 24 .................. 1,113.293 2.636.460 3.649,753 
" Plat 25 .... '" ........... 1,113,293 6,591,150 7,704,443 
" Plat 26 .................. 1,113,293 2,718,000 3,831,293 
.-----
This water was used during the gl'owing season of the crops 
which covered 17 months dlll'ing the crops of 1S!)7-1898, 1898· 
1899 and the rattoon crop of 18n9-H)00, while the other exper-
iments in the crop of 189U-1900 the pel'iod of gl'owth covered 
18 months. 
The following table will further assist in determining the 
efficiency of the action of water on the various crops: 
NUMBER OF GA.LLONS OF W.lTER USED PEn POUND OF 
SUGAR PRODUCED. 
Yenr, 
iGllllOnS of wa.lpounds of su_IGlllIonS.?f Wil-
I tcr uscd pc~1 gllr Produced I tcr used T!cr i Acrc. pcr Acre. I ~~~nd of ~u-
------______ ' 1 __ ----. __ _ 
1 
1897 -18flS .......................... i 
18fl8-1899 .......................... ' 
1899-1900 Hattoon ................ '1 
" Plant .................... , 
" l'lat 21 .... .............. : 
" Plat 22 . . , ............... 1 
" Plat 23 .... .............. i 
" Plat 24 ................ "1 
Plat 25 ................. 1 
_'_' __ P_l_a_t_2.6 ..... ... _ ....... i 
2,5401,330 24,755 
2,796,822 29,059 
3,021,601 26,581 
3,364,363 30.682 
3,847,601 47,580 
102 7 
96.2 
11::1.7 
109.3 
80.9 
3,722,573 45,268 82.2 
5,515,453 54,605 I 01.0 
3,649,753 42,505 85 6 
7,704,443 44,387 173.5 
3,831,293 __ 31,8_9_0_,--_12.0.1 
In giying the efficiency of water in the production of sugar 
in the above table, average yields have been taken. It has 
been shown that the fertilization of the plats has quite a 
marked effect on the quantity of sugar produced, and in like 
manner, on the amount of water required to produce a given 
weight of sugar. Besides this, the Y<1rying climatic and local 
conditions largely influence the amount of water utili7.ed. To 
further present this matter, the following table giving the 
maximum sugar yield pel' acre with the alllount of watpl' 
utilized will enable us to compare conditions from a dillerellt 
standpoint. 
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Year. I Gallons of Wn-Gallons of Wa- Pounds of Su- ter used per ter used per gin p!lr Acre Pound of Su-Acre. (Maxlmum). gar. 
1897-1898.. . .... . .. ... .... . . .. . .... 2,541,330 29,189 87.1 
1898-1899 ...... " .. . . . . ., ...... 2,796,822 34,395 81. 3 
1899-1900 Rattoon. . . ... ........... 3,021,601 40,186 75.2 
" Plant. . . . . . . . . . . . .... . . . . 3,364,363 38,692 86.9 
" Plat 23 .......•......... 5,515,453 54,605 101.0 
The maximum service of wuter is here shown in the rattoon 
crop of 1899~1900 requiring 75_2 gallons of water to each 
pound of sugar produced. While this shows the maximum 
production of sugar from a limited supply of water, the ques-
tion presents itself, "Is this the most profitable use of water?" 
This needs no discusl':lion to answer it. By referring to tll<~ 
above table, and asking whether 2,pOO,000 gallons of water 
cost more than 14,000 pounds of sugar (using round numbers) 
it is easily answered, and it is well seen that the extra applica-
tion of water is extremely profitable. 
The variation in the amount of irrigation water used during 
the various months of the growth of the crop, and the causes 
for this have been fully explained in the report fOl' the pre· 
vious crop and a repetition hel'e would occupy unnecessm'y 
space. 
STATION WORK. 
The writer desil'es to express his gratitude to the valuable 
assistance received from the employees of the station duriug 
the short stay in the islands. The laboratory work was per-
formed by Mr. C. F. Eckart, first assistant, and 1\11'. S. S. Peck, 
second assistant, and has been a very valuable and gratifying 
aid in the pmsual of these investigations; and the excellent 
services of Field Assistant, Mr. E. G. Clarke, have bcen of 
great assistance. 
It is with extreme regret that the data are not available to 
complete this report. But it is hoped that the issuing of a 
second report in a short time will be of interest and a useful 
conclusion to the results here given. 
NEW WORK~ 
The experiments on fertilization have again been planted 
and will be continued along the Eame lines, also those of irri-
gation, except in the latter ordinary fertilization will be fol-
lowed. Experiments enlarging the sources of fertilization in-
gredients have been started, also with the view of determin-
ing the maximum amount of each ingredient both collectively 
and separat~ly that can be economically utilized by the cane, 
and the manner and form of its distribution. 
The value of the application of organic matter to the soil is 
being investigated, both as to the value of cane trash returned 
to the soil and green manuring by leguminous plants. . 
Experiments on the influence of salt on the growth of the 
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cane, and absolutely determining the limit of it in t.he irrigation 
waters are under progreE's and indications· point to very pro-
nounced results. 
The value of stripping can~ is also under investigation and will 
be thoroughly determined. With these experiments there is also 
a test as to the comparison in sugar yield of a crop of one year's 
growth with the normal crop (18 months.) Both crops being of 
plant cane. . 
The report on fertilizers will be presented by Mr. Eckart and 
will fully cover the work at the station in this important branch. 
----:0:----
REPORT ON FERTILIZATION. 
(C. F. ECKART, Chairman of Committee.) 
Ho::\,oLULU, H. 1'., November 18th, 1901. 
'fo 'l'HF. PRI~SIDF.:XT, TRUS'l'J~lGS, AND lIh}lI1BEHS OF 'rHE HAW AIIA:"< 
SUGAR Pr.A:->'l'EHS' ASSOCIA'l'ION, 
Honolulu, T. H. 
Gg~'rLEMEN :-During the past year, no less than twenty-five 
thousand tons of commercial fertilizers have been added to 
OUI' Hawaiian soils to satisfy the demands of the sugar in-
dnstry. 
'fhe initial cost of this large quantity of fertilizing material, 
added to the cost of distribution and application, makes the 
subject of fertilization from an economic standpoint one of 
gl'pat importance and worthy of close consideration. The 
('ompm'ative cost of the different manurial compounds, their 
l'ela ti ve efficacy in meeting the requirements of the canc crop, 
their propodional liability to waste under given climatic con-
ditions, combined with a knowledge of the soil to which they 
are to be applied, must cDlultitute the only basis from which 
any rational and economical system of fertilization can be 
derived. 
The em'liest method in us(~ for determining the ability of a 
soil to fmnish the requisite amount of plant food for a given 
trop, involved practical tests with small field plats. On a 
slllall area, without fertilization, but with due obsel'vanC'e of 
pI'Opel' tilth and culti,-ation, a crop was started for Jlurposes 
of comparisoll. At the same time other plats wert' laid ott 
in the same field and receivpd alotments of nitrogen, phos-
phoric aeid, lime, potash, etc., and the efred. of pal'll one of 
these aPIJlipd elements was cal'(~fn1J'y noted as regards an,)' in-
(~rease of the gin'n ('rop oyer and aboye that on the unfertil-
i:wd area. Not only were these fcrtilizers added separately Oil 
some plats, but in mixtures of varying proportions on others, 
and valuable conclusions were reached as to the demands of 
the plant. 'l'hese practical tests are still carried on to a la\'gl~ 
extent in some agricultural communities, and results al'l~ 
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l'eaehed of sullident value to more than compensate the farlll-
er for time and labor expended. 
'fhese plat expcI'iments, however, are found to be open to 
the following objeetioll: The time necessmy to determine tlw 
proller quantity and the best baIalleed pI'oportion of fel'tili%-
ing ingredients to be added for maximulll yields, ('overs per-
iods of considerable length. 
The chemist has endeavored to overcome this objection, anu 
to I'each in the lahoratory l'esults that have taken the agricul-
turist months to leam from obsenation in the field. By an 
examination of the ash of the pai'ticulur vlant to be grown, 
he leamed t11e quantities and proportions of the various min-
eml elements that had beton )'emoyed from the soil, and used 
in the deYeloplllent and elaboration of the vlant and its pro-
ducts_ He digested a small quantity of the soil in hydro-
chloric add of {t cel'tain specific grayit;v, and noted the per-
centages of the different elements in the resulting soil extract. 
From these analyses, (~onclnsions were drawn as to the fedil-
Hy of the land in question, and the supply of plant food, from 
whh'l! the ('rap ('(luld dI'a",' as needed, was supposed to have 
hel'1l meaSlll't'<l. 
l~nfortllnat(·ly. dis(,l't'pnneies soon lwgin to arise hptween 
field results witll the growing' tI'Op and the conclusions 
reached from ehemieal analyses, and the chemi'st found that 
hi~, shorter method was not without palpable defects. If an 
element was l:1<'king' in the soil 01' ·was present in vel'Y small 
f[lwntity, he felt safe in rceomlllellding the application of that 
elem('nt in fel'tiIi%ation. but where an ingredient was present 
in large amollnts, he sometimes found that that self-same 
dement was one to be added in manurial mixtures for satis-
fadory results, In olher wOl'ds elements can be present in 
large amollnts in thc soil, but in a state whieh renders them 
unavailable to the plant, Rega]'(ling the ordinary agricultmal 
method fOl' determining soil defieiendes, this may be said in 
its favOl': That in sOllie im;tanees it ser\'es as a valuable g'uide 
ill ferti1i%el' rl'f'Olllme)l(lations. ,,'hen the chemieal analysis is 
:mJlJllemenled with )'eliahle data as l'egards the physic<~l con-
dition of the soil, eomuined with a knowledge of the climatic 
conditions of the loeality hom which the sample has been ob-
tained. 
In view of the ohjedion whil'h has been mentioned regard-
ing the agriellltllJ'al method, illn~stigatOl's have endea"Ol'ed to 
fiIHl an add 11101'1.' suitaille for soil digestion than hydroehlori(:, 
and one ,,'hm,e soln~llt netion would be 1I10l'e comparable with 
the adus of the plant roots. Organic adds were SUbstituted 
for mineral apids in the experiments, and a long stride was 
iakpll towards tll(> solutioll of tllis illlpor1:111i: prohlem. 
ASI'AI:TIC "\CIP )lETllOl),-'l'his nwtho(l of detel'miniIj<T tlw 
availihility of niP pl:l1It foo(l ill the soil, is the one at l'r~sellt 
ill use at the Experiment Station, and a few words lIlay be 
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said in l'egard to its practicability for Hawaiian conditiom,. 
'rIle credit for thi!:l system of soil investigation belongs to Dr. 
,Valter :Maxwell~ the former director of the Experiment Sta-
tion, and MI'. J. '1'. Crawley, and is the result of a close and 
scientific stud;r of conditions obtaining on these islands_ A 
detailed account of the 'vol'l~ along this line and the logical 
conclusions drawn from the same, may be found in an articll~ 
on "IJtlYas and Soils of the Hawaiians Islands," publh;hed uy 
Dr. Maxwell in lS!JS, and in this l'eport only a In'ief referenc(! 
to the deductions will ue made. 
The alllount of mineral maHer being' carded into the sea 
by waters of discharge from the land was determined wilh 
the following results: 
Hawaiian vVatel·s. 
Lime. _ ................................... 0.001:3 Pel' cent 
Potash . . . . ..... _ .. _ ..... _ . _ ........ _ ..... 0.0005 Pel' cent 
Phosphoric acid . _ .... _ .......... _ ......... 0.0001 reI' cent 
'1'hese figm'es represent the average miucl'al content of Ha-
waiian waters collected at many places considered suitable 
for such observations. 
An analysis was made of upland cropped and corresponding 
virgin soils, the average l'esults beiug' as follows: 
UPLA.ND3. 
-----------,------_._ .. _---------------,-
__ E_Ie_~:n~ ____ Vir~~ __ croPPcd ___ 1 Loss 
Per cent. per rent PCI' cent. 
Lime ............ _.. .... 0.415 0.248 40.20 
Potash .......... ~... .... 0324 0.270 16.fiO 
Phosphoric Acid_ .... ., 0 :l-!S 0.243 2.02 
The terlll cropping as applied to the auove table is llsed in a 
vcry general sense. It includes the action of rain, cultivation, 
and growing crops in removing plant food fl'Olll t11e soil. 
Data were obtained which showed that in one case whel'e 
7,000 lbs. of lime ,vere removed pel' aCl'e, only auout 15 pel' 
cent of this·amount had been utilb:ed by the crop itself, and 
in 1'espeet to potash the crop took ouly oue-half of the amount 
I'cmoved by total cropping. "These dat:t show that any sys-
tem of judging of the depletion 01' of rcstol'ing' the fertility of 
soils, that is based upon a mel'e ealculation of the amounts of 
the elements that are cat'1'ied away f\'OlII the land in crops, is 
devoid of any approach to the adnal facts of the mattel·." 
'flIc 1'eason that upland vil'gin and cropped soil,; we1'e taken 
for this comparison, was on account of the washing action of 
the rains. 'l'llP makai soil l'c<:ciyl's a Jarg'p P:li't of the wash 
from the mHl1ka lauds, and in some iu,;tann'H cropped soils 
on the lower lands show a 'higher proportion of given elements 
than the vi1'gin. 'l'he amoun t of lime removed hy cI'oppi Ilg is 
40.2 pel' cent, and jf this.is taken as a standard, a llplying it also 
as a basis for the watcrs of dis('harge, the relations existing 
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between it and the other elements may be tabulated as below: . 
Elements Removed from the Soil in Elements Removed from the Soil by 
Water. Cropping. 
Lime Potash Phosphoric Acid Lime rotash 
Phosphoric 
Acid 
---- ------
Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 
40.2 15.1 2.80 4.0.2 16.6 2.02 
As Dr. Maxwell has pomted out, these resu1ts do not appeal' 
so remarkable, when it is considered that the great bulk of 
matter removed by total cropping is found in the waters of 
discharge. 
With these data at hand, the next step was to find some 
acid whose solvent action on the soil would remove the essen-
tial elements in proportions approximating those of cropping. 
Many o·rganic acids of different strengths were allowed to act 
on the soil for varying lengths of time, and it was found that 
an one per cent solution of aspartic acid, when shaken with 
the soil at intervals dming twenty-foul' hoUl's, apparently m~t 
all requirements. 'fhe amounts and proportions of the ele-
ments, removed by this acid during twenty-foul' hours, were 
approximately the same as wel'p removed by total cropping 
during a period estimated at twenty years. Dr. Maxwell's 
conclusions were stated as follows: "An one pel' cent solu-
tion of aspartic acid takes out of Hawaiian soils in twenty-
foUl' hours, the same amounts of lime, potash, and prosphoric 
acid, that arc l'emoved during the pl'oduction of ten crops of 
cane. Therefore one-tenth of these amounts may be taken as 
the proportions of lime, potash, and phosphol'ic acid that arc 
available for the immediate crop of cane." '1.'he Aspartic Acid 
Method, althOl~gh not perfect, offers a fairly reliable means for 
determining the mnount of available plant food in the soil, 
and is in faet a better guide in the matter of fertilization on 
these islands than any othel' known method, as in its concep-
tion, flu waiian conditions influenced every consideration. 
Befol'e considel'ing the subject of fertilization in its more re-
stricted sensp, i. e. the application of difIerent manurial com-
pounds to the soil, probably a few words on the average avail-
ability of tlw essential elements in question might prove of 
intcrest. 
AYAILABILITY OJ.' Er,g:'.lE:'>'rs.-Considerable data are at hand 
to give an adequate idea of the amounts of lime, potash, pbos-
phoric acid and nitrogen that are present in the soils of the 
l'espeei:ive islands, the subjoined table representing average 
results of about one hundr~~~U1alyses. 
ISLAND Lime Potash Phosphoric Acid Nitrogen 
-------- ----
Oahu ............... 0.380 0.342 o 207 0.176 
Kauai .. , ........... 0.418 0.309 0.187 0.227 
Maui ................ 0.3n5 o 357 0.270 0.388 
Hawaii ......... .... 0.185 0.346 0.513 0.5-10 
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These rf'sults were obtained by the ordinary agrieultnral 
method, which was in use at the Experiment Station prior to 
the adoption of aspartic acid as a soil solvent, and although 
an absolute analysis would give somewhat larger resuIls, 
these are comparative to a large extent as showing the pro-
portions of lime, potash, phosphoric acid, and nitrogen present 
in the island soils. 
The amounts of the mineral ingredients which are found to 
be available are as follows: 
ISLAND Lime Potash Phosphoric Acid 
Per cent. Per cent. Per cent . 
Oahu ................... .01568 . 00256 .00012 
Kauai ................... .01367 .00249 .00013 
Maui .................. ,. .01764 .00312 .00012 
Hawaii .0.0 ••••••••••••• .00789 .00156 .00014 
or reducing these percentages to a more tangible form, we 
have: 
ISLAND Lime Potash Phosphoric Acid 
Oahu. ~.... ............. 549 Ibs. 89 Ibs. 4 2 Ibs. 
Kauai.... ............... 478" 87 " 4.5 " 
Maui ................... 617 ,. 109 " 4.2 " 
Hawaii.................. 276" 54 " 4.9 " 
which quantities represent the amounts of the essential min-
eral elements, in one acre of soil to a depth of one foot, that 
are in a condition to be removed tlll'ough the several actions 
of total cropping, during the growth of one crop. 
It is interesting to note that Kanai stands highest in lime, 
Maui in potash, and Hawaii in phosphoric acid. The smallest 
percentage of lime is on Hawaii, while Kauai is lowest in 
potash and phosphoric acid. 
If, however, we consider the availability of these elements 
instead of the actual amounts in the soil, a somewhat moJi-
fied order presents itself: Maui and Oahu are both higher ill 
available lime than Kauai, Oahu standing first. Maui with 
the highest total content of potash has also more of that 
element in an available form than the other islands. Th(: 
amounts of available phosphoric acid show little variation, 
notwithstanding a difference between .187 per cent total phos-
phoric acid on Kauai, and .513 per cent on Hawaii. This 
latter ingredient is so closely bound up in iron and aluminic 
compounds as to be practically insoluble; on Hawaii nine tons 
of the element per acre scarcely yield five pounds in an assim-
ilable form. 
Having considered the method in use for gauging the avail-
ability of the mineral elements in question, and having noted 
the amounts in which they m'e present in the soils of tlll~ 
respective islands, we will next consider the demands of the 
crop. 
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ELEMENTS REMOVED BY THE CRop.-In the report of the 
Experiment Station for 1900, it was pointed out that where 
29,610 Ibs. of sugar were produced per acre by Lahaina cane, 
6,606 Ibs. of mineral matter were extracted from the soil, 
while with Rose Bamboo, 30,475 lbs. of sugar requi!'ed 7,662 
lbs. of mineral matter. The following table shows the 
amounts of the various elements including nitrogen, which 
were required ,to produce one ton of sugar by the respective 
varieties: 
Varieties Nitroge'n Phosphoric Aeid Potash I Lime 
Lahaina .... ........ 25.4 Ibs . 16.0 Ibs. 89.51bs. I 28.7 Ibs. Rose Bamboo 40 5 " 13.6 " 114.2 " 34.8 " .- ..... 
If we should take five tOllS of sugar per acre, as the average 
production for the Hawaiian Islands, and consider for om pm-
pose that the amounts of the essential elements required by 
the crop for such a yield would be the same as at the Experi-
ment Station, we have: 
Nitrogen, Phosphoric Acid, Potash, and NitI'ogell Required 
by the Cane to PI'oduee Pive Tons of Sugar 
L 
}{ 
Varieties 
ahaina ' .. 
ose Bamboo ........ 
Nitrogcn 
-
127.01bs. 
202.5 " 
Phosphoric 
Acid Potash Limo 
80 Ius. 447.51bs. 143.5 Ibs 
68 " 571.0 " 174.0 " 
As it is our present purpose to consider crop requirements 
in general, and not the special demands made by particnlar 
varieties, we will take the mean of the figures presented 
above, as representing Lahaina and Rose Bamboo needs, and 
for futul'e consideration say, that a crop to produce five tons 
of sugar, would require per acre, about: 
164.7 Ibs. of nitrogen. 
74.0 lbs. of phosphoric acid. 
509.2 Ibs. of potash. 
158.7 lbs. of lime. 
"\Ve will next compare the amounts of available elements in 
the soils of the respective islands, with the amounts of these 
elements that would be required by a crop producing five tons 
of sngar. 'rile nitrogen contents of the lands are not given, 
as at the present time we have no reliable method for deter-
mining its availability. 
Lime Potash Phospho- Phospho- Nitro(:cn 
ISLAND Lime Potash ric Acl!! in soil requircd in soil required rie A(>id rcquircd reqUlrcd by crop by crop in soil by crop by crop 
------------ --------
Pounds Pound8 Pounds Pounds Pounds Pounds poun!ls 
Oahu 549 t-: 89 ~ 4.2 Kauai ..... 478 87 4.5 C> ~ a;, ..ji c-i Maui ....... 617 10!) 0 42 ~ ..... 10 ro 
Hawaii. ... , 276 !i4 4.9 
• T an. 1902.] THE PLANTERS' MONTHIJY . 57 
It will be noticed from the above figures that lime is thl~ 
only one of the elements that would appeal' to be present in 
sufficient quantity for the needs of the crop. But when we 
consider the &tatement previously made, concerning the small 
proportion of lime that is taken up by the crop on some up-
land soils as compared with the proportion removed by the 
other factO.l·s involved in total cropping, we may see that the 
average lime content is not so large but what we must eon-
sider it vcry carefully. l\faui stands highest in available linw, 
having 617 lbs. on an average to the acre, but if only 15jb of 
that amount could be utilized by the crop, as in the instance 
above r'eferred to (which was most likely an extreme case), 
only !l2.55 would go to the crop where 164.7 lbs. were needed. 
Even if the cane gets on an aY(~rage 30 pel' cent of the lime 
removed, but small mm'gin would be left on Maui, above 
actual crop requiI'ements, while on Oahu ther'e would be just 
enough, and on Kauai and Hawaii a marked deficiency. 
'l'he potash is found to be very much too low on all the 
islands for supplying the wants of the cane, and it is readily 
seen why it was found necessary, dUl'ing recent yems to in-
el'ease the proportion of that element in fertilizel's applied. 
Concel'l1ing phosphoric :ldd, the dearth of this element in 
available quantities in our island soils is very apparent, bllt 
we are almost convinced that the aspartie· acid method for soil 
analysis would indicate this ingredient to be lowel' in avail-
ability than it really is. 
In the consideration of the amount of plant food taken from 
the soil by the growing crop, in ol'der to produce one ton of 
sugar, we took an average of the quantities removed by 
IJahaina and Rose Bamboo varieties, as giving a fail' idea. of 
the large demands made by the cane upon the soil. However 
these proportions and amounts are not to be taken as repl'e-
senting the exact requirements of the c:1lle in any locality 01' 
under any conditions. At the Experiment Station, the figlll'es 
in question wer'e reached in a comparative test of thirteen 
varieties of cane, grown under' similar conditions as rt'gards 
soil, fertilization, and climate, one of the objeets being to nott~ 
their respective drafts on the soil as cOllllHu'ed with their 
value as producers of sugar. 
MINl'ntAL MA'l"l'mt RE'l'UItNlm '1'0 TIm SOIL IN CA:s'E REI,'U::;E.-
The last table, although it g'ives an idea of the amount of 
plant food that would be l'eq uired for :1 crop of such size a~ 
was under consideration, does not show the quantities of lime, 
phosphoric acid, potash and nitrogen, that are taken away 
from the field. If it did, the application of artifieial ltlHl\Ul'CS 
from crop to crop would readl much larger proportions than 
it really does. As a matter of fact, after the cane is eut fol' 
the mill, and the trash aud dead canes, ete., m'e bUI'ned, as is 
most generally the case on plantations, a much larger amount 
of mineral matter is returned to the soil than is generally 
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supposed. By burning, of course, aU the nitrogen is lost with 
its corresponding manurial value, but the other essential 
elements remain on the field to be used largely by the succeed. 
ing crop. 
The following figures indicate the relative amounts of the 
elements found in the tops, etc., and in the cane, pel' ton of 
sugar grown at the Experiment Station. 
ELEMENTS REMOVED FROM SOIL PER TO~ OF SUGAR 
PRODUOED. 
ELEMENT 
Lime ................ , .. 
Phosphoric Acid .......... , .. 
Potash ..................... . 
Nitrogen ................... . 
Tn tops, lcaves, and 
dcad cancs. 
27.9 Ibs. 
6.5 " 
66.5 " 
20.2 " 
In cllne 
3.7 Ibs. 
8.2 " 
35.3 " 
12.7 u 
----
These results show the lime in the tOPSl, etc., to be over 
s'even times that in the cane; the phosphoric acid is more 
evenly balanced; while the tops, etc., have nearly twice as 
much potash as the cane. It is thus seen that if only one· 
half of the mineral matter in the refuse of the field is COIl' 
Eerved, a manurial mixture is added to the soil of particular 
value, which WQuld lessen to a large extent the amount to be 
applied during regular fertilization. 
In regard to the comparative availability -of those elements 
returned to the soil through the burning of the trash, and .the 
same added in ordinary fertilization, there is some difference 
in favor of the laUeI'. The potash in the ash is chiefly in the 
form of chloride, with a smaller amount as carbonate and 
silicate, and the chloride is as assimilable as any that could. 
be added in manurial mixtures. 'fhe phosphoric acid is re· 
turned to the land as iron and aluminic phosphates with a 
much smaller amount as phosphate of lime, and phosphate of· 
magnesia. These phosphates are more insoluble than those 
generally added in fertilizers and are not immediately avail· 
able to the plant. The lime 'in the ash is most likely com· 
bined with silica, phosphoric acid, and sulphuric acid and is 
only slightly soluble. 
FOUMS IN WHICH FEIt'l'ILIZING INGlwDIENTS AUIi] ApPLIED.-
The amount of available plant food in tIle soil and the proba· 
ble requirements ()f ,the crop to be grown are important fac· 
tors to be considered in any estimation of manurial needs. 
However, unles-s these data are supplemented by 'n. knowledge 
of climatic conditions, and a propel' regard shown for their 
several influences, analytical investigations in respect to the 
nMure of the soil are ,often of little valne. 
To the action of the heavy rains of the uplands in washing 
away the more soluble ingredients of the soil we have already 
referl'eil.. 'fhese rains not onl~· leach out material wl1ich is 
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gradually being rendered available for plant needs, but also· 
that which is artificially applied in the form of fertilizers. 
The erosive action on the natural material of the land cannot 
be controlled, but with a due consideration of the physical and 
ehE'mical properties of applied ingredients, we can place in the 
soil those substances required by the plant, and in a forIll 
least liable to waste. 
vVe now come to a consideration of the elements themselves, 
the relative efficacy of their various combinations, and the 
conditions that influence their selection as component parts of 
manurial compounds for different locations. 
Nrl'ROGEN.-This. element is applied to the land in three 
forms, namely as nitrate of soda, sulphate of ammonia, and 
organic substances. 
Nitrate of soda is the most soluble of these three forms and 
besides holds. its nitrogen in the most assimilable condition. 
Solubility and availability are not necessarily synonomous 
expressions as regards nitrogen compounds, although the lat-
ter condition is greatly inliuenced by the former. The solu-
bility of nitrate of soda is influenced by the temperature of the 
solvent, at 78° Fallr., 100 parts of water dissolve 90.38 parts of 
nitrate. Added to this extreme solubility is an unfOl'tunate 
disinclination of the acid par't of the salt to become fixed in' 
the soil, which causes its use on some lands to be attended by 
considerable risk on account of the leaching action of the 
rains. 
A test was conducted at the Experiment Station in 18HS to 
determine the relative liabilities to waste of nitrogen in the 
form of nih-ate of soda, and the same element in the form of 
sulphate of ammonia. In one instance 200 gl'Ums of nitrogen 
as nitrate of soda and in another the same amount as sulphate 
of ammonia were added to corresponding soils draining in to 
a lysimeter. Forty-eight hours after the application of these 
compounds: a copious irrigation was allowed to over-saturate 
the soil, and the excess of water was collected in a receiver 
aHd analyzed. The loss in nitrogen is seen by the following 
table: 
Nitrogen lost in wuter 
Forms Nitrogen Applied 
As Nitrnte As ..:\.llllllonilL 
-
Nitrate of Sodn .......... 200 grams 72.5G grams 0.00 grams 
Sulphate of Ammonia .... 200 " 3.08 " 0.14 " 
The loss of nitrogen from nitrate is vcry large. Of the 
nitrogen from sulphate of anllllOnia only a millutp pl"opOrrioll 
was found in the receivI!r. the major part of this small quan-
tity being in the form (}f nitrate, into which state it had been 
converted by the n'itrifying organh,mls of the soil. 
1111'. J. 1'. Crawley, of the COll1mittee Oil Fertilir-utiolJ, COIl-
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ducted a number of interesting experiments dUl'ing' tlw fin;t 
part of this year, for the purpose of obtaining datn as l'cg-ards 
the retentive power of "sandy soils" for fCl'tilizcl's ;[11(1 \\'lttl~]', 
and his results are 'Of particular value in a considpl'U tiOll of 
the subject in hand, Four soils val'ying in their Pl'opOl'tiom; 
of lime carbonate from 71.25 per cellt to 91.07 pel' cell t Wt~l'e 
placed in iron pipes two feet six inches long and OIl(! iudl in 
diameter, the pipes being filled to within six inches of the top. 
One gram each of aminonium sulphate, nitrate of soua, and 
muriate of potash were dissolved in a liter of watcL' :Ul'} ;)00 
cubic centimetel's of this solution holding one·half gram (~ach 
of the salts mentioned were poured upon the soils and allowtll 
to dl'ain through. It was found in regm'd to tll(· nitmte of 
soda. that practically none was retained by any of tIll' soih;, 
while the other compounds were fixed in an inverse proportion 
to the lime carbonate content of the medium through wllieh 
they filtered. In a considcl'Ution of the action of sulphate Ilf 
ammonia and sulphate and muriate of ~)otash when applil'd to 
the soil, we shall have occasion to again refer to :\h·. Craw· 
ley's interesting expel'iments. 
'fhe readiness with which nitrate of soda may b(! tnkell Ull 
by excessive ra.ins or irrigation and cal'l'ied from tlle land is 
readily seen, but bound up with this question is another of 
almost equal impoltance. \-\Then the nitrate is lost fl'om the 
land through the over·saturation of its soil, not only so llllleh 
nitrogen is lost, but likewise a larg'e amount of linw. The 
nitric acid of the nitt'ate on coming in contaet willi the lime 
of the soil, form~' lime nitrate, which is almost as easily soln· 
ble and as l'eadily washed out as the nitrate of soda. . 
To observe this action of nitrate on lime, as well as the l'l'l-
atiye action of different salts in the same partieulm', tpstH 
were made at the Experiment Station in connection with 
other lysimetcr investigations. Nitrate of soda, chloride of 
potash, ammonium sulphate and sulphate of potash were ap-
pJied to.the rows {)f cane growing over the lysimeter drains, 
and fOl'ty·eight hours later these rows were il'l'igated ,,-inl 
102 gallons of water, of whil'h quantity 33 gallons leal'hed ont 
and was analyzed. 
--------.---------------- -- ---------------------
Drnin Halt applied LinlC Lost 
----'-------1-------- ----------- --1--------
No.1 ............ None ....... _ ....... _ .. ___ .... . 1.72 grams 
No.2 ........... _ Nitrate of Soda ................ . 26.52 " 
No.3 ............ Chloride of Potash ............. . 2301() " No.4 ... _ ...... " Sulphate of Ammonia .......... . 5.4() " 
2.73 
" No.5 ...... _ .... SUlphate of Potash ............ :.....'--______ _ 
The lime taken out through the inHul'lH"C of nitl'atp i::.; seell 
to be extrelll(!ly high. 
'Ve have spoken at some length concel'lling the nnf:wol'<1 hll~ 
el1araei:eristics of Ilihate of soda WlH'1l applictl to lands of 
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heavy and uncertain rainfall, particularly when such lands 
arc deficient in lime. However, notwithstanding these several 
draw-backs to its general use in all localities, nitrate of soda 
has sufficient Sup(~rior qualities when applied in propel' quan-
tIfIes aud under s\li~ to l'@ndP-X-its lIse of the 
highest advantage. 
"'hen applied in large amounts and undel' such conditions 
as to allow of the fullest cfl'eeis, nitrate has been observed in 
many instances to induee an abnormal and undesirable 
gl'owth, which retarded the ripening of the cane, and resulted 
in juices of low purity and lowsugal' content. On the other 
hand this self-same stimulating property has been of the 
g'J'eatest service to yellow and "nitrogen-hungry" cane, and 
with the application of small amounts of this material, won-
derful tonic eJIects have been produced in an extremely short 
space of time. 
III l'eg'Hrd to the influence of nitrate on tasseling, 1\11'. Geo. 
Renton of Ewa Plantation writes: "1\1y experience in one 
ease with a late application in September of nitrate of soda 
was that it materially effected tasseling. About one-thirll 
only of the ~talks Jlowcl'ed_ As the application in this instance 
wm; IIlade fol' the express purpose of preventing the tasseling 
of the cane, these l'esults were gratifying." 1\11'. Renton fur-
thel' says: "[t is my opinion that either excessive or late ap-
}l1it'atiom; of nitrate of soda will lower the juice pur'ity. The 
hest jniee obtained at this mill was from canes upon which 
nitrate was put on not later than the latter part of April." 
The experienee of nIl'. Olding at Kohala has been that 
"nitrates pl'en~nt tasseling in a very marked degree." It was 
obsl'l'Yc<l last year at the Experiment Station that nitrogenous 
fel'tili~prs in genel'al pl'evented tasseling dUl'ing the flowel'ing 
jlI.~l'iod, ,,'IH'l'cas, tlllfertili~ed plats, undplats receiving merely 
potas:,;ic and llhosphoric acid fertilizel's flowered without ex-
eeptiolL On aceoullt of the readily available condition of 
nitrate of soda we should expect small applications of this 
material to exelt a. 1110re potent influence in preventing tas-
sding than would be the ease with either sulphate of am-
lllonia, 01' o)'ganic nitrogen_ 
~ome dilre)'enee of opinion exists as to the amount of nitrate 
ihnt ('all ~)e judieiomdy added to the soil, and reference will be 
Illade to that suoject latel' on . 
. \'ticn(ioll has been enl1c<l to the fact that where nitrate of 
soda and eh Imide of potash arc applied to the same land, a 
('hemieal l'eiletion might ensue to the detriment of the soil. 
This supposition is based on the fact that the solium of the 
niiTate of so(la has a strong affinity for chlorine, which forms 
a part of 111e ehlol'ide of l,otnsh, and that the two elements 
might l'omilin(' with cneh othel' to form common salt. Al-
thongh this l'eadioJl is within the r(~a1ll1 of probability we are 
without the necessHl',Y data for a confirmation of this view. 
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However it is better to be on the safe side, and on account of 
this probable interchange of elements to use potassium sul-
phate instead of potassium chloride, where nitrate of soda is 
being used on the land. . 
Sulphate of ammonia on account of its ready solubility, and 
small Nability to waste as compared with nitrate of soda, is 
held in much favor as an economical nitrogenous compound. 
At 15° O. 1.3 parts of water dissolve one part 'of sulphate of 
ammonia and it is seen that little difference exists between its 
solubility and that of nitrate of soda, rendering its diffusion 
throughout the soil almost as complete as in the case with the 
latter substance. However it has one very strong advantage 
over the nitrate of soda, in its ready ability to become fixed 
in the soil, and on that account alone, its particular suitability 
for some locations is very apparent. If we refer to the results 
previously given as to the comparative waste of the two fer-
tilizers under similar conditions, a striking contrast is noted. 
Of 200 grams of this material added to the land in the lysi-
meter test-f;) only 3.52 grams of its nitrogen was lost in drain-
age waters, as compared with 72.56 gl'Ums of nitrogen lost 
from an equal amount of nitrate of soda. Of this small loss, 
3.08 grams were in the form of nitrate, into which condition 
it had been converted by the nitrifying' bacteria of the soil a~ 
previously mentioned. Only.44 gram of nitrogen escaped in 
the form of sulphate of ammonia. 
'l'Q show 1\:[1'. Orawley's experience with this salt on "sandy 
soils," we will giYe his determinations in full, the conditions 
of his expel'iments having been descl'ibed on page 13 
----------------7 --------,--------~--------~-------
1. 2. 3. 4. 
--~ ~---- ---.----- --------::-------
Amount of moisture in 
the original soils.... 3.73 per ct 
Carbonate of lime in 
the soil... .. . ...... 71.15 per ct 
Weight of soil tak<:n... 3G5 grs 
Time required te pene-
trate two feet. . . . . . 55 min 
Total water passing 
through. . . . . . . . . . . . . 320 cc 
'l'ime required for the 
above water to pass 
through ... " . . . . . . . . 335 min 
Water holding power 
of the soils ••........ ,19 per ct 
Moisture in soils after 
ten days ...... " ., 31 5 per ct 
Sulphate of ammonia 
lost. . .. . . . . . . 8 per ct 
2.03 pbr ct 
77.37 pP.f ct 
407 grs 
In min 
342 co 
180 min 
39 per ct 
20.4 per ct 
42 per ct 
44 per ct 
1.08 per ct 0.61 per ct 
81.85 per ct 91.07 per ct 
362 grs 374 grs 
12 min 8roin 
345 co 355 co 
n5 min n5 min 
43 per ct 38 per ct 
18.8 per ct 16.6 per ct 
5n per ct 86 per ot 
56 per ct G5 per ct .Muriate of potush lost None 
Sulphute of potush 
lost ............ _ .... None 8 per ct 25 per ct 28 per ct 
"Nitl'ate of soda practically all was lost, there being little 
difIl'l'ente in the yariolls soils .. " It will be seCll that where 
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the lime carbonate of the soil amounts to 71..1.5% only 8% of 
the sulphate of ammonia was lost, but the loss increased rap· 
idly in proportion as the content of lime carbonate became 
larger, a soil of 91..07% of lime carbonate only retaining 1.4~t 
of the ammonium sulphate applied. These are unusual soils, 
however, and the proper conditions for holding the salt in 
question are notably lacking; but they afford us a propel' 
realization of the superior power held by ammonium sulphate 
to become fixed under the most adverse circumstances. In 
the last column it is seen that one soil is composed almost 
entirely of coral 01' lime· stone, and that other ingredients must 
be present in very small quantities. As the double silicates in 
the land me most probably responsible f'or the fixing of the 
ammonia radical, it may be easily understood why the co-
efficient of fixation will be reduced in proportion as the bulk 
of the soil is taken up with carbonate of lime, and the silicates 
excluded. 
As regards the action of ammonium sulphate as compared 
with nitrate of soda on the lime of the soil, there is a marked 
difference in favor of the former. In the lysimeter tests to 
determine thi.s point, it was fnund that whereas 26.52 grams 
of lime were lost through the action of the nitrate of soda ap-
plied, only 5.49 grams were removed through the influence 
of the sulphate of ammonia. In making these comparison~, 
ntten.tion should be dravm to the amount of lime that was 
earried from the soil by the application of water alone with-
out the addition of the various salts. 'fhis amount was 1..72 
grams, and should be subtracted from the weights of lime re-
moved, as given in the table on page 14, in order to reach the 
aetual amollnts of this soil element that were lost thl'ough the 
influence of the several agencies. 
The action of ammonium sulphate ill the soil in furnishing 
nitrogen to tlle cane, is considerably different from that of the 
nih-ate. '['he latter substance is in a suitable condition to be 
absorbed by the plant roots immediately on going into solu-
tion in E10il water, 01' in coming in contact with the plant root 
acids. The ammonia of the ammonium sulphate on the other 
hand has to be oxidized by soil bacteria and changed into 
nitric acid before it reaches an assimilable state for the cane. 
'fhis difference in the immediate availability of the two com-
pounds will explain to a large extent the several differences 
displayed in theh' effects upon the crop. The nih'ogen as 
nitrate is so readily absorbed when applied to the land as to 
act like a stimulant, while the more slowly acting nitrogen 
of ammonium sulphate is yielded more graduall,Y as a plant 
food, and forms a longel' lasting Rupply of this material, per 
given weight of ammonium sulphate added than that from the 
nitrate of soda. 
\Ve now tome to n considel'atioll of nitrogen as supplil'1l 
from ol'ganic SOUl'CeR. 'l'he ('hid nitI'ogenous substances of 
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this order as applied to Hawaiian soils, are dried blood, tank-
age, and fish scrap or "fish-guano." Of these materials dried 
blood unquestionably ranks first, both in its high content of 
nitrogen and the ease with which it is rendered available by 
the micro-organisms of the soil. In a perfectly dry. state it 
has been known to run as high as 14 per cent of nitrogen. 
'1'he samples of this material received at the Experiment Sta-
tion would indicate an average of about 12 per cent., with a 
small amount of water. 
Tankage, though containing less nitrogen than the blood, 
is an organic source of nitrogen of no little value. It is com-
posed of sCl'aps and fragments of flesh which have been dried 
and ground, after the removal of fats by steaming. Tankages 
IlHve been reeeived at the Experinient Station for analysis 
which were found to have as high as 10 pel' cent phosphoric 
acid in addition to their libel'al content of nitrogen, which 
giYCs them added ynlue as fertilizing compounds, 
Fish scmp, on the ayerage, contains about 8 per cent of 
nitrogen and 7 pel' cent of phosphoric acid. It constitutes the 
ground )'esidue of fish from which the fats and oils have been 
largely l'elllOn!d, and varies consi9.erably in its value as a 
llUlllUl'ial substance, Occasionally samples are met with 
which contain a large amount of fatty matter, and these fats 
and oils when present in considerable quantity cause the other 
organic matte)' to deeolllpose with great difficulty in the soil. 
Some years ago a sample was received at the Experiment 
Station ·lahOl'atory which was found on analysis to contaiJr 
on'r 2J pel' cent of total fats. 
In the ('ollsidl'l'atioll of organic substances as a source of 
nitrogen, u distilld ditIerence is manifested between them and 
the solul,le ehemi('ul sali:s which have just been discussed. 
Nitrate of soda and sulphate of ammonia, on account of their 
solubility in water, lllay be readily taken up by that medium 
and distributed throughout the mass of the soil. The organic 
material on the other hand can only be applied to the land in 
spots and needs slight coYel'ing to depths val'ying with the 
natme of the soil and of the substance used, in order that 
the most snitable ('onditions will be reached for thorongh de-
composition and nitrification. 
(CONTINUED IN NEXT ISSUE) 
ERRATA. 
In the December number of this periodical the following' 
errata occurred: 
Page S53, in 12th line from bottom, for 24x28, read "24x48." 
Page 554-IOth line from top, read "gate" for "grate." 
Page SSS-ISth line from bottom, for "juice" read "lime." 
Page S6().....:-3d line from top, for "frame" read "flame." 
Page S72-2d line from top, between the words "pump" and 
"for," should be added "by the Geo. F. Blake Manufacturing 
Co., N. Y. Vacuum pump." 
Page S7S---9th line from bottom, for "2 ft." read "22 feet." 
Page S~h-I~th line from bottom, for "94.20" read "84.20." 
Page S82-6th line from top, for "foot" read "inch." 
Page SS6-18th line from top, for "80°" read "98°." 
Page SS8-15th line from top after the first paragraph, insert 
the following: "The sugar, after being dried in the granulator 
will not pack as closely in the bag as when filled direct from 
the centrifugals, and we sometimes find some little difficulty 
in getting them to hold 115 lbs., while in the ordinary drying, 
they easily hold 125 pounds." 
Page S90-9th line from top of first paragraph, for "finest" 
read "first." 
HONOJ.JULU STOCE AND BOND EXCHANGE, FEB. 14, i!i02. 
STOCK \ Cllpital I Shares C''Pital Par Last A u Lh~rizcd Issued Paid up Value Sale 
-----
MEROANTILE 
C. Brewer & Co ............. $ 1,000,000 10,000 $1,000,000 $ 100 415 
N. S. Sachs' Dry G'ds' Co. L'd. 60,000 600 .......... 100 10O 
L. B. Kerr & Co., Ltd ....... 200,000 4,000 .......... 50 
SUGAR 
Ewa Plantation Company '" 5,000,000 250,000 5,000,000 20 22~ 
Hawaiian Agricultural Uo ... 1,000,00lJ 10,000 1,000,000 100 270 
Hawaiian Com'l & Sugar Co. 10,000,000 100,000 2,312,750 100 80 
Hawaiian Sugar Company ... 2,000,000 100,000 2,000,000 20 '2.7 
Honomu Sugar Company ... 750,000 7,500 750,000 100 130 
Honokaa Sugar Company ... 2,000,000 100,000 2,000,000 20 33M 
Haiku Sugar Company ...... 500,000 5,000 500,000 100 ..... 
Kahuku Plantation ()ompany 500,000 25,000 500,000 20 24 
Kihei Plant. Co. Ltd, . 2,500,000 50,000 2,500,000 50 11~ 
Kipahulu Sugar Company ... 160,000 1,600 160,000 . 100 ._--
Koloa Sugar Company ...... 500,000 5,000 500,000 100 164 
McBryde Sug. Co. Ltd ....... 3,500,000 175,000 3,500,000 20 15 
Oahu Sugar Co ............. 3,600,000 36,000 3,600,000 100 no 
Onomea Sugar Co .......... 1,000,000 50,000 1,000,000 20 23 
Ookala Sugar Plantation Co. 500,000 25,000 500,000 20 9 
Olaa Sugar Co. Ltd., Assess. { 2,500,000 125,000 865,000 20 5 
Olaa Sugar Co. Ltd., Paid up 2,500,000 125,000 2,500,000 20 14 
Olowalu Company .... 150,000 1,1500 150,000 100 ' .. ,-
Paauhau Sug. Plantation Co. 5,000,000 100,000 5,000,000 ,50 ", .. 
Pacific Sugar lYIill .......... 500,000 5,000 500,000 100 • 0 ••• 
Paia Plantation Company ... 750,000 7,500 750,000 100250 
Pepeekeo Sugar Company ... 750,0~)0 7,500 750,000 100\ ..... 
Pioneer Mill ()ompany ...... 2,2.50,000 22,500 2,250,000 100.100 
Pioneer Mill Company Ass .. 500.000 5,000 125,000 100' 25 
Waialua Agricultural Co .... 4,500,000 45,000 4,500,000 1001 55 Wailuku Sugar ()ompany .... 700,000 7,000 700,000 100370 
Waimanalo Sugar Company 250,000 25U,000 250,000 100 160 
Waimea Mill ()ompany ...... 125,000 12.'>,000 125,000 100 87 
MISOELLANEOUS 
Wilder S~emnsbip Company 500,000 5,000 500,000 100 100 
Inter-Island Steam Nav. Co. 600,000 6,000 600,000 100 lUO 
Hawaiiau Electdc Company. 500,000 5,000 500,000 100 110 
Honolulu R. 'r. & Land Co ... 250,000 2,500 250,000 100 95 
Mutual Telephone Company 150,000 13,900 139,000 10 8 
Oahu Railway & Land Co . " 4,000,000 40,0001 4,000,000 100 85 BANKS 
First National Bank ........ 500,000 5,000 500,000 100 ..... 
First Am. Say. B. & 'rrust Co. 250,000 2,500 250,000 100 ... , . 
BONDS Amt. of lHsue 
Hawaii~n Govt. 5 per cent ... 1,251,200 } Dec. 31, 97 1000 .......... . " ., 
Hila Railroad Co., 6 pel' cent 1,000,000 750,000[ ............... 100 
Hono. R. '1'. & L. Co, 6 p. c. aOO,OO(l ....................... 
Ewa Plantation 6 per cent ... 500,000 ........ " ...... . .... 100 
Oahu Railway & L'll Co 6 p. c. 2,000,000j. . .. .,. ............... 104% 
Oahu Plantation 6 per cent .. 750,000, ........ ...... .... ..... 100 
Olaa Plantation 6 per cent .. 1,250.000: ........ . ......... ... " 
Waialua Agr. 6 per cent. '" . 1,000,000' ........ . ............ ' 101 
PLANTATION DIEECTORY. 
ISLAND AND NAME. 
OAHU. 
EwaPlnntation Co .............•.... 
W.tianae Sug.u Co. Ltd .............. . 
Waialull Agricultural Co ............ . 
Kahuku Plantation .Go ............ •••• 
Waimanalo Sugar Co ............... . 
Oahu Plantation Co ...•.. , ......... . 
Honolulu Sugar Co. . ...........•... 
Heein Agricultural Co. Ltd ........... . 
Laie Plantation .....•...............• 
MAUL 
Olowalu Sugas Co ...•.......•..••.... 
Pioneer Mill Co ....................... . 
Wailuku Sugar Co ................•. 
Hawaiian Commercial & Sugar Co .. 
Paia Plantation ...................... . 
Haiku Sugar Co ...................... . 
H.m.t Pltmtation ..................... . 
Hnn10a Phmtation ................... . 
mR~P~l~;t~~i;;n ~~:::::::. :::: :::::::: 
M.mi Sug.tr Co ...................... .. 
HAWAII. 
Paauhau Plantation ................ . 
HamnkUtt Mill Co ..... '" ...... . 
Kukaiau Plnnttttion ....... . 
Kukaiau lIlill Co ..................... . 
Ook.th, Sugar Co ..................... . 
Laupahoehoe Sugar Co ....... .. 
Haknlau Plantation .......... . 
Honoljlu Sugar Co ................. . 
Pepeekeo Sugnr Co .................... . 
Onome.t Sugar Co ..•................... 
Hilo Sugllr Co ................ . 
Hawnii Mill Co ...................... .. 
Wninken Mill Co ............. '" ... . 
Hnwniian Agricultural Co.... .' ." 
Hutchinson Sugllr Plantation Co .. . 
Union Mill Co ....................... .. 
liolll1ln Sugar Co .................... . 
Pncillc Sugnr Mill .................... . 
Honok.ut Sugttl" Co " ................ . 
limH1 Sugar Co ....................... . 
01>u, Sugnr Go ...................... .. 
Punn SUg'llr Co ....................... .. 
Hnhlw.t Plnntlltioll ................... . 
C. F. I1nrt, eNiulii) ................... . 
Hawi Mill & Phmttltion ..... '" .... .. 
KAUAI. 
Kihmea Sugnr Co ........ __ ........... . 
Gay & Robinson ...................... .. 
Makec Sugnr Co ...................... .. 
Grovc Fnrm Plllntntion ............... . 
Lihuc Plantlltion Co ................. . 
Koloa Sugnr Co..... .' ...... '" . " ... . 
~IcBryde Sugllr Co ................... . 
Hnwaii.Ul Sugar Co ................... . 
Walmc.t Sugllr Mill Co ............... .. 
Kcknhn Sugllr Co .................... . 
MANAGER. 
• G. F. Renton ........... . 
*** l'red Meyer ............ .. 
• W. W. Goodllle .......... .. 
xx Andrew Adams .......... . 
'* G. C. Chalmers..... . ... . 
x Aug. Ahrens ............ . 
** J. A. Low ............... . 
"x, W. W. McGowan. 
x'x S. E. Wooley ........... .. 
** E. Kruse. ~'O' ••••• 00 ....... . 
x '!J. Bl1rckn.usen .... ...... . 
*'x C. B. Wells ............... . 
x· H. P. Baldwin ........... . 
x'" D. C. LindsllY .......... .. 
x· H. A. Bllldwlll ........... . 
xx K. S. Gjerdrulll ......... . 
"X J. R. Mycrs ......... __ ... . 
x A. Gross ................ . 
x* .Jllmes Scott ............ .. 
t IV. S. Akllna .. 
** Jus. Gibb ................. . 
'·'x A. Lidglltc .. . .. ....... . 
x J. M. llOrner 
"'x E. ~ItLdden ...•• 0 •••.••••• 
"'x IV. G. Walker ........... . 
'x C. McLennan .......... . 
•• (leo. Ross ................ . 
**x Wm. Pullar .............. . 
*x H. Deacon ........ . .... .. 
"x J. T. Moir ................ . 
*. J. A. Scott.... . ...... . 
x W. VOll uTucvcllwyer .. 
'x C. C. Kenncdy ........... . 
,,,,'x C. M. Wnlton ............ . 
-" G. C. Hcwitt ............. . 
*x .Ins. Renton .............. . 
• ~:. Eo Ohling ............. . 
x"'f. D. ll'orbcs ....••••....•.... 
x.- Jno. Wlltt ............. . 
xxx J. COWtlu ................ . 
xx, 1'. n. ~lcStockcr .. __ ._ . __ .. 
xx, W. H. CnmpLcll ........ . 
x·x'1'. SKill' .. __ ........... __ . 
'x It. Ball ..... __ ........... . 
tt John Hillu ____ .... __ • 
··IG. R. Ewurt. __ ........ .. 
x'x Gny & Robinson ________ . 
·'x,G. H. 1'nirchild .. __ .. __ __ 
x:G. N. Wilcox____ .... __ 
x:Ii', 'Weber ....... ,. ____ ... . 
x!P. McL.dn..... .. ...... .. 
oxllW. Stodllrt . __ ........... .. 
x' W.;\. nnhlwin ........... . 
',J. hlssoth. ____ ........... . 
xiiI. B. 1o'uyc ...... __ ..... .. 
KEY HONOLULU AGENTS 
FaST OFFICE 
Honouliuli 
Waianai 
Waialua 
Kahuku 
Waimanalo 
Waipahu 
Aiea 
Heeia 
Laie 
Lahaina 
Lllhnlna 
Wailuku 
Sprecklesville 
Pllia 
HamnkUtlpoko 
Hana 
Hllmoa 
Klpllhulu 
Ki',ei 
Buelo 
Honokaa 
PUlluilo 
p.umilo 
PIlflulio 
Ooklll" 
P"P'Hlkn. 
Hakalau 
Honomu 
Pepeekco 
t~I'~lil<oU 
Hila 
Hila 
Pahal.t 
Nnnlchu 
Kohnl" 
Kolmhl 
Kukuillllcle 
Honokaa 
Holualoa 
Ollm 
Knpoho 
](olutla 
Kohllln. 
Kolmla 
I(ilauen 
Makaweli 
KClllin. 
Lihue 
Lihuc 
Kololl 
Eleele 
Maknweli 
\VainlCu. 
K.cl~uhn 
! .. ". ........ ........ .. ........... Cllstle & Cooke ............................. (4) 
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